Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


Sie Oe a NN Pe atresia ae ray AT EE EE ee eee 


DUBE EIN Off THE 


USDEPARTMENT OFAQRICUITURE % 


No. 1905 


Contribution from the Office of Public Roads, Logan Waller Page, Director. 
July 10, 1914. 
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PROGRESS REPORTS OF EXPERIMENTS IN DUST 
PREVENTION AND ROAD PRESERVATION, 1913. 


EXPERIMENTS AT CHEVY CHASE, MD. 
(Completion of 1912 project.) 


CEMENT CONCRETE, CIL-CEMENT CONCRETE, VITRIFIED BRICK, AND BITUMINOUS 
SURFACE TREATMENTS ON CONCRETE. 

The 1912 experimental project is located upon a section of Ken- 
sineton Road (Connecticut Avenue extended), extending north from 
Bradley Lane to the loop of the Capital Traction Co. tracks at Chevy 
Chase Lake. This total length of 6,195 feet was covered by six 
experimental sections, as follows: 

Experiment No. 1, bituminous concrete (Topeka specification). 

Experiment No. 2, bituminous concrete (District of Columbia spec- 
ification). 

Experiment No. 3, ecment and oil-cement concrete surface treated 
with bituminous materials. 

Experiment No. 4, oil-cement concrete. 

Experiment No. 5, cement concrete. 

Experiment No. 6, vitrified brick. 

The work was begun September 9, 1912, and was continued until 
December 13, 1912, when, owing to unfavorable weather conditions, 
it was discontinued, after 4,561 feet had been partially completed. 
A complete report of the work accomplished in 1912, with approxi- 
mate cost data, was published in Office of Public Roads Circular 
No. 99. The following report covers the completion of the project 
with such repetition as may appear necessary to a better under- 
standing of the methods pursue 


Note.—This bulletin gives the details of construction of several sample roads constructed under the 
supervision of the Office of Public Roads. It is of interest to all sections where improvement of roads 
is contemplated or necessary. 
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EXPERIMENT No. 3.—CEMENT CONCRETE AND OIL-CEMENT CONCRETE (SURFACES 


TREATED WITH BITUMINOUS MATERIALS). 
Location: 


Cement concrete— 
Station 12-+50 to station 15+-84, gravel aggregate. 
Station 15+84 to station 21+-60, limestone aggregate. 
Station 21+60 to station 25-03, gravel aggregate. 
Oil-cement concrete— 
Station 25+03 to station 27-29, limestone aggregate. 
Station 27-++29 to station 30-+90, limestone aggregate. 
Total length: 
Cement concrete section—1,253 feet. 
Oil-cement concrete section—587 feet. 
Total area: 
Cement concrete section—2,837 square yards. 
Oil-cement concrete section—1,341 square yards. 

The details regarding the construction of both types of concrete 
are fully described in Circular No. 99, and repeated in this report 
under experiments Nos. 4 and 5. 

As noted in Circular No. 99, the concrete for these experiments 
was completed in the fall of 1912, but owing to cold weather it was 
necessary to postpone the application of surface treatments until 
1913. The surface of the concrete was then washed, thoroughly 
swept, and allowed to dry off, after which a number of bituminous 
materials, smgly and in combination, was applied. Where a paint 
coat is indicated, it signifies a thin surface application of a material 
for the purpose of possibly securing better adhesion than might 
otherwise be obtamed for the wearing or carpet coat. The paint 
coats were broomed over the surface without heating. The heavier 
products were heated in three-barrel kettles, and spread over the sur- 
face by means of a hand-drawn distributor of about 30 gallons 
capacity, so designed as to permit the material to flow out in a thin 
sheet about 18 inches wide. 

The applications were then covered with pea gravel or limestone 
grits applied by a spreading machine and the road was immedi- 
ately opened to traffic. 

The locations selected for the various sections are indicated by 
lettered markers along the roadside. The following is a tabular 
description of these sections: 
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TABLE 1.—Description of various sections of experiment No. 3. 


To— 


Paint coat. 


15+00 
17-+50 


20-++00 
21+ 25 


22+ 50 
25+00 


26+-50 
28+-00 


29+56 
30+90 


Location (stations). 
Section. 

From— 
LG eRBuG AA Base BARA EE 12+-50 
IB iS elma ees a ener 15++-00 
(Che, 5 se Shee Meee eer Deri 17+50 
1D) renee Re eae Berges 20+-00 
Diet a C6 bb SR aBe oe eUEEe 21+ 25 
iD vores hbes Sea Be eee 224-50 
(Chis RN Ee Eee pe ae ee 25+60 
lols SA SERS GO ere eer aaa 26+-50 
LES iiss ee eae am eee 28+00 
U cots nee Sota ees 29-50 


Water-gas tar preparation | 


INO. as 
Native asphalt emulsion. -..; 
Water-gas tar preparation 
On 1 


Carpet coat. 


Refined coal tar. 
Water-gas tar preparation’ 
No. 2 


Fluxed native asphalt No. 2. 
Do. 


Fluxed native asphait No. 1. 
Oil-asphalt No. 1. 


Refined coal tar. 

Water-gas tar preparation 
No. 2. 

Fluxed native asphalt No. 2. 

Oil-asphalt No. 2. 


Analyses of the various materials used are given in Tables Nos. 2 


and 3. 


A sample of the asphaltic emulsion was not obtained, but it 


was the same product as was used on section No. 11 of the 1911 project 


and reported in Circular No. 99. 


diluted with an equal volume of water. 
From station 33+60 to station 34+15 the concrete was given a 
paint coat of the crude water-gas tar, the analysis of which is given in 


Table 2. 
gallon per square yard. 


last inspected. 


For a paint coat the emulsion was 


The application was made at the rate of approximately 0.1 


It was absorbed to a slight extent and soon 
dried, and was distinctly evident as a brown stain on the surface when 


TABLE 2.—Analyses of tar products used in surface treatment of concrete. 


{ 


Water-gas tar preparation. 
Materials. Crude water- | Refined coal tar. 
gas tar. 
No. 1. No. 2. 
ISICON hs ee ee ee ee eee A and G D and F. Band H. 
Specific gravity) 250/20° Cas 2222.22 2. 1.082 1. 219 1.108 1.144 
Viscosity, Engler, 50° C., 50 c. c. spe- 
fella Ce eee ane A epee et cE A Metin ss 6 Va YS ea Res Se SEE ote ey eae 14.0 SES ee eee 
DGB TROSB BO Oi 5 ee Ay ee Se eee cre tk co ae EDR U sii ets fen ol Soe 
HMlOatRbeS On ee ven e et ee 5 Min tenes la kote es NOSE i Bs ul ee a Ae Hel 2 
encent OLiree Carbone a. -4ss- ose ee 0.32 16. 29 0. 25 0.95 
By vol-| By |Byvol-| By !Byvol-| By |Byvol-| By 
ume. jweight.| ume. |weight.| ume. |weight.| ume. |weight. 
Distillation: ; 125 (iy | JES OR! || 126. GR || J25 Gi || J25 Gio 23 Gis) IPSG@b> \) VES-Gi 
Water..... Se AL i Ca aa eae 17.5 6.9 0.0 0.0 0.0 0.0 0.0 .0 
Mirstilight oils to Wolo. oe: 16.3 5.1 2.8 a) boilSiT/ 1.4 1,2 an 
Second light oils 110° to170°C._....} 11.1 .8 3.3 52 1.6 4 1,2 32 
Heavy oils 170° to 270° C.._..._.. geo Fett 23.4 | 516.4 Meh Gall) Ab alk) 16.3 17.5 6..4 
Heavy oils 270° to 315° C......... 6 16.4 15.5) 7 10.10 8.7 | 818.4 17.0} 911.8 10.4 
Ub Cli eysrcicisrter ectse secsles cms Se cis ac 43.6 47.8 255 75.8 60.8 64.8 80.3 82.8 
100.0 99.5 | 100.0 99.9 | 100.0 99.9 | 100.0 99.9 


1 Clear. 2 One-half solid. ? Cloudy. 4 Three-fourths solid. 5 Two-thirds solid. 6 Two-fifths solid. 7 Solid. 


8 Clear. 


Showed 7.5 per cent insolubie in dimethyl sulphate. 


A 315°-350° C. fraction showed 7.5 per 


cent, and a 350°-375° C. fraction showed 17.5 per cent insoluble in dimethyl sulphate. 
9Clear. This fraction, and also a 315°-350° C. fraction and a 350°-375° C. fraction each showed 7.5 per cent 


insoluble in dimethy] sulphate. 


4 BULLETIN 105, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 3.—Analyses of native and ovi-asphalt products used in the surface treatment of 


concrete. 
Fluxed native . 
asphalt. Oil asphalt. 
Materials. 
No. 1. No. 2. No. 1. No. 2, 

| 
SeCtIONS ie) 5s Fe ee ae ee yee ee E c Dp and F. J 
Specificieravaiby~oog) 20s © esa eicinielSacreieie cise seek enero eee seer 1.045 1.043 1.031 1.012 
Melting poratyon@ecg 79. rae Oa ee a cei Seine areas. eee ete Sener 39 48 92 52 
Penetration (25° C., 100 grams, 5 seconds [mm.]).......--.---..- 18.4 14.8 12.6 14.7 
Per cent of loss at 163° C. aD hours (20lerams) ee oeeees ceases 3. 50 Quite .32 . 59 
Penetration of residue (mm. Nab Me crcincva cients aiccion = Meroe ERE eee 6.3 6.4 1.8 10.3 
Per cent of total bitumen insoluble in 86° B. naphtha.....--. al) LOE) 21. 87 34. 84 21.72 
‘Percent of fixed icanbomsc seo ssa cee ce a cicc a wniee  ee eee OEE 9.83 Gye 15. 62 10. 92 
Percent; soluble in'@So\¢total bitumen) <222 525. 2522---22 a2 ee ee 94.70 96. 56 99. 74 99.72 
RemGentOforganic matter imsoluble gees. nese eee 1. 23 1.35 gilt analyz 
Percent, ofunorganicimatter insoluble. 2 s-ss-- eee eee 4.07 2.09 - 09 sail 

| 100.00 | 100.00 | 100.00 | 100.00 


1 Penetration (0° C., 200 grams, 1 minute) 1.4 mm.; penetration (46° C., 50 grams, 5 seconds) 5.8 mm. 


EXPERIMENT No. 4.—OIm-CEMENT CONCRETE. 
Location: 


Station 30-+90 to station 33-+60, gravel ageregate. 
Station 42-+50 to station 44-61, limestone ageregate. 
Station 46+10 to station 49-++00, trap rock ageregate. 
Total length: 771 feet. 
Total area: 1, 744 square yards. 


Methods and materials —Owing to irregularity in the delivery of 
the materials, it became necessary to build experiments Nos. 4 and 5 
in separated sections. The first two sections in the order above given 
were completed in 1912, while the third was built in the spring of 1913. 

The concrete was mixed in a mechanical mixer of the self-propelled 
rotary-distributor type. The proportions were 1 part of Portland 
cement to 1? parts of sand and 3 parts of coarse aggregate, with 
enough water to produce a concrete of quaky consistency. A light 
needa petroleum having the characteristics given below in Table 
No. 5 was mixed with the concrete to the amount of 5 pints per bag 
of cement. This mixture was accomplished by delaying the intro- 
duction of the oil until after the cement, sand, coarse aggregate, 
and water had been partially mixed. The concrete was spread evenly 
over the subgrade to a depth slightly greater than the finished thick- 
ness of 6 inches and the surface was then “struck off” by means of 
a well-designed ‘‘strike board.” After this the surface was finished 
to true grade and cross-section with a wooden float. The floating 
was done from a bridge which rested upon the side forms and the 
concrete gutter. Expansion joints were purposely omitted and no 
joints of any other kind were constructed except those between the 
days’ work, and these were formed at an angle of 80 degrees to the 
center line of the road. Before continuing the work of laying the 
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concrete the faces of such joints were washed with a 10 per cent 
solution of muriatic acid and then with water. 

Protection of concrete after laying—As soon as practicable after 
laying the pavement it was covered with canvas and was so pro- 
tected until the concrete had set hard enough for it not to be injured 
by a man walking uponit. The canvas was then removed and the 


concrete was covered with a layer of loam or sand about 2 inches 


in depth. This was kept wet for a period of 8 days. The cov- 
ering was allowed to remain on the pavement for a period of 15 days, 
after which it was removed whenever it was convenient to do so. 

Typical mechanical analyses of all the coarse aggregates used are 
given in Table 4. 


TABLE 4.— Mechanical analyses of coarse aggregates used in all concrete experiments. 


Lime- 

Gravel Rais Trap. 
iRassing 2-inch. retained onis-inch'screenaas se ace see te eek eae eee cee. DEBW EEK Sera Se ara See tae 
Rassinsels-ineh retaimed: on) 14-imch’ Screem ss 2 25se-5- <2e sscaceso-seso5-.- TOV Se eice dete 01h ae eee ee 
Passing 13-inch retained. om I-imceh’screemiss- 4. -=- sseo+e-= sss 222-22 == 24.0 13.2 6.6 
assingul-ineh retained om ¢-1N Ch) SCheCMesrrs ser ao fae ei ee eis cis sicker 25. 8 ; 19.5 
Rassiney=incheretained: on! s-inchi screens: asse- pee eeee oe eee ae ee 26. 4 34.2 40.6 
Rassiney=inch retaimed om 4-inch) SCree Wo. seyeieiteie a eects eee ieee ee 9.8 47.4 24.9 
ASSN C4 1M CHESCKCCINE .ciicis ‘clone clei ais, ce cicincis wis ote se Re ceetiay marce eee es temas .9 5.2 8.4 

100. 0 | 100.0 100.0 


TABLE 5.—Analyses of fluid residual petroleum used in oil-cement concrete for experiment 


No. 4 

Se CIC KO TAN AG ADs] ZOO oon ae, as ce hs Sits oe Pee er Pg eget 0. 933 
Wiscochyuneler Oss 100) Cy C. SPpeClic s22 1st sues sa oe oes ey eee ee 27.8 
emcemt OmMloss:at hoor ca, a hours (20) erams)i oo yes ao) eee ee ee ee 2aOn 
Bloatitestolkmesidue, 324 Gy (time) S22). 2A es Se ee ey 145357 
iPer cent of total) bitumen:imsoluble in 86° B= naphtha: ..22 222 72. 2-222.0- 22.2 eo 
etRCOM ty Ole NC Ms CARD OM sees ciratsitaie <bejedes ad hostage see we a ea! ose Goh 3. OL 
ker centsolublesn.@S.:(total bitumen). 22.22.0202 ee ee 99. 90 
mer.cont onorsamic matter Insoluble: S228 292 a pPS Ree ey, 2 . 08 
Per cent of inorganic matter insoluble..........--......---- eo eee eee . 02 

Mo ball Ne eNO ceeate ti teats adh Tin ohh OTN 8 EAA e CT LS SPE LOOROO 


Hydrated lume expervment.—Between stations 47+90 and 49+00 
hydrated lime was also added to the concrete. The proportioning 
of the mixture for this section of the experiment was as follows: 
Hydrated hme, 20 pounds; cement, 188 pounds; sand, 4 cubic feet; 
coarse aggregate, 74 cubic feet; and oil, 10 pints. 


EXPERIMENT No. 5.—CEMENT CONCRETE. 
Location: 


Station 33-++60 to station 37-++85, gravel ageregate. 
Station 37-++85 to station 42-+50 
Station 44+61 to station 46-+10 
Station 46-+10 to station 524-00, trap rock aggregate. 
. Total length: 1,339 feet. 
Total area: 3,013 square yards. 


| limestone aggregate. 
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Methods and materials —The same procedure was followed as in the 
construction of experiment No. 4, excepting for the omission of the 
oul from the mixture. From station 33+60 to station 42+50 this 
section was completed in 1912, but the remainder of the construction 
was carried out in the spring of 1913. 

Hydrated lime experiment.—Between station 49+00 and station 
50+50, and joining the same experiment in the oil-cement concrete, 
hydrated lime was added to the concrete. The proportions were the 
same as given in experiment No. 4, except the omission of the oil. 


EXPERIMENT No. 6.—VITRIFIED BRICK. 


Location: Station 52-00 to station 61+80. 
Area: 2,055 square yards. 

Concrete base and shoulder—The concrete base was similar in 
character and construction to that used in experiments Nos. 1 and 2, 
and described in Circular No. 99. The concrete was made up of 1 part 
_by volume of Portland cement, 3 parts of sand, and 7 parts of gravel. 
A bag of cement was considered as having a volume of 1 cubic foot. 
The concrete was mixed in a mechanical concrete mixer of the self- 
propelled, rotary-distributor type, the flow from which was practically 
continuous, and the distributor was swung across the road and the 
mixer moved ahead in such manner as to place the concrete upon the 
subgrade in approximately the position desired. It was then shov- 

eled into place in such an amount as to form when compacted with 
concrete tampers a uniform layer 6 inches in thickness. 

Before the concrete base had taken initial set, a concrete shoulder 
8 inches wide and 6 inches high, mixed in the proportions of 1 part of 
cement, 1? parts of sand, and 3 parts of gravel was placed upen all the 
edges of the base except those which abut against the concrete gutter. 

Sand cushion.—The cushion sand was spread over the base to an 
approximate depth of 2 inches and struck off to a true depth of 2 
inches by the use of a “strike board,” the ends of which rested 
upon the concrete curbs. The cushion was then roiled with a lawn 
roller weighing 300 pounds. After the first rolling, sand was spread 
over the rolled surface to a depth of about one-fourth inch, and 
again struck off and thoroughly rolled. A mechanical analysis of 
the sand used is given in Table 6. 


TABLE 6.— Mechanical analysis of the cushion sand. 


Per cent. 

Passing 4-inch, retained on 10-mesh screen. x. 222. -c<2<ccone-oe a. |) See herd 
Passing 10-mesh, retained on 20-mesh screen. -:2.--.-2-.-.----2--+-s-eeee ee 13. 7 
Passing 20-mesh, Tetained.on S0-mesh-sereen a. 5 eee hse 2S eee ee 18.9 
Passing 30-mesh, retained on 40-mesh screens: (2-2 Wi 8 a eee 20.5 
Passing 40-mesh, retained on 50-mesh sereen 22 S.22-22¢ = 222 52 ot eee eee 16.8 
Passing 50-mesh, retained on 80-mesh screen........------------------------- 13. 7 
Passing 80-mesh, retained on 100-mesh screen... ... -- -ebs-ee ee - 2 eee eee 1.4 
meassing 100-mesh screen... ...oseses cence ee eee eee eee ho ake ings Dee ae 
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The brick—Fourteen varieties of paving block were laid, and 
Table 7 shows their different descriptions and locations. 


TABLE 7.—Brick used in expervment No. 6. 


Location (stations). 
Section. Description. 
From— 'To— 
J is Ble Bi Rese nL ne Se ee eee ee ee | 52+00 52+51.5 | Shale (wire-cut lug). 
cad an SOHO SS COED US Ian Seon Ce se See ee eee 52+51.5 53+19.0 Do. 
(Ostermann irae Pre Matas Sot Seon sian big se 53+19.0 54+27.7 | Shale, repressed. 
ID Riss pk ues SE aes Sen ae Se eee aS Seem ee ee eee 54+427.7 59-+382. 7 Do. 
Wg cae Soe EEE) ee Sens aS a eee eee 55+32.7 56+44. i Do. 
TD ig rece a a a a SE 56-+44. 1 57+13.5 Do. 
(Cea pare ems San ERNE oe 2) Sicters ciple ot Nevers) Sate 57+13.5 57+74.0 Do. 
Ire Geer eure aR rer Nea S| ae iene = cee eS 57+74.0 58+41.9 Do. 
Tete Bs cel Mg eee ao te te Se eee ae err eee Sts 58-+41.9 58+91.9 Do. 
Uy ich 5 GO eae I ee rR eee Tt 58+91.9 59+53.2 | Fire clay, repressed. 
YEG 2 ae in els Ns pea Ne aE Meaney er Sa 59-++53.2 60+ 7.9 Do. 
iconk ose be bal eos 2H Ooo Seer OOS ar See sees | wma mia, 60+-66.7 | Shale, repressed. 
WME bo ORS Oe eI Ce ye Be err ees ores Sena 60-++66. 7 61+26.8 | Fire clay, repressed. 
IN Gédedaauaodel 6 Sc aHUs CEA EPR RE ene her ean oe ee 61+4-26.8 61+78.1 | Fire clay (wire-cut lug). 


The report of tests on samples of these brick is given in Table 8. 


TABLE 8.—Rattler, sand-blast, and absorption tests on vitrified brick used at Chevy 
Chase, Md. 


Water of 
Sand- 
Section. Brick. paulo blast apseree 
; loss.1 See 
brick 

Per cent.| Grams. | Per cent. 

J No seed peda Shale (wire-cut JIGS Se era eae AN Ta a ta I oe ee Piya OD) 1.39 
Ie a ae eee BIG EN BAiedis, SAt o ioe? eee ee rare ear cae ghee Bee ne ee oe ae 16.36 Pa: Lei 
Ol hae eae Shale, ariccad CLUS IE MB gE RAST OE a LI ale ae PREY fel . 88 
ID) ae oe ela ae GO RUN Peek Dory a. ad we gin i A Ee ER ee OS 17.67 32.1 1.65 
1D) aes Ses ee COSI SSESS AAS ARO RE toa ee UES FR ee” Se ee gs 22.04 20.6 1.10 
Ae rat cece | Rin LO eps RE A aie Dspace ap eR 2 ce ne Ages 18.80 41.5 1.81 
(Cee geet. OKO WE ie eS eu a earner a aera coleman Le Sine ea: 27.92 Sip I 2.29 
leet eee eee GOL e ee tera at ene ee UL Rs NER AN pare ace t 22.68 35.8 ool: 
ieee nse hell xeicicre C6 0) SLO ES Nl FN eng Oe ere earn ta ak ee 22.59 OO 2.86 
eee nce Fire clay TOPLESS Ge Ree ee Ee WE ee ey 19.11 37.1 1.56 
TR Sees sites SEEN (CEE See eat 0 oO ere nS oes BY IE Pee SS 37.68 50.5 2.38 
US See jennie ocd LBh mie ale Meese See ne SS ae eh 38.89 84.5 4.04 
1 reper Fire clay, FOTO SSE Gh Lee eae patie cornea octet vets area a dig. ean Aaa mena 24.31 44.0 Be Ce 
IN SEA eSe ee IFITE Cl diye CWwAre=CU 2S) nee Berens ery. 2 hoe Le eae 31.19 28.5 3.68 


1 Average of three tests. 

2 Hard -burned brick having a good structure. 

3 Medium hard-burned brick having a very good structure. 

4 Brick well vitrified; losses in rattler mainly due to chipping. 

6 Brick molded from coarsely ground shale; had a fairly good structure and was hard burned. 

6 Brick very hard burned; losses in rattler due to ehipping. 

7 Brick molded from coarsely ground clay; had a good structure. 

8 Medium hard-burned brick which wear evenly, though excessively, in the rattler test. 

9 Medium hard-burned brick made from finely ground clay and having a fairly good structure. 

10 Medium hard brick made from coarsely ground clay and wearing down uniformly in rattler. 

ll Brick made from coarsely ground fire clay; had an excellent structure, free from laminations; not 
burned very hard. 

ae rat vey, soft-burned brick made from coarsely ground fire clay; wear in rattler excessive though 
uniform 

13 Roumatatively soft-burned brick made from coarsely ground clay; wear in rattler excessive though 
Uniform. 

14 Fairly soft-burned brick made from medium finely ground clay; worn down evenly by rattler. 

15 Losses in rattler due mainly to open laminations; brick hard burned. 


cane and grouting brick.—The brick were laid in straight courses 
at right angles to the curb. No driving was permitted to straighten 


the courses. After the brick were laid and all the spalls and imper- 
fect bricks removed, the brick were rolled with a 5-ton tandem roller ~ 
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until they were firmly bedded in the sand cushion. The joints were 
then filled with a cement grout composed of one part of Portland 
cement and one part of sand. Table 9 contains the mechanical 
analysis of the sand used. 


TABLE 9.— Mechanical analysis of sand for ‘ghee 


Per cent. 
inassine +-inch, retained.on 10-mesh screen... =. 22 se = 3 ee 0. 4 
Passing 10-mesh, retainedzon 20-mesh Sereenas 22 =. 3. ee 1. 5. 
Passing 20-mesh, retained. on 30-mesh screen’ «75... 22. - 2-4-2 ee 2. 8. 
Passing 30-mesh, retained on 40-mesh screens: 2355222 022522 2 6.0 
Passing 40-mesh, retained. on 50-mesh screen... 5-222 = = 2252. = 22 222522222 ee 30. 6 
Passing 50- shes retained. on S0-mesh- screens. aoe eee ee ee 41.1 
Passing 80-mesh, retained on 100-mesh screen: . 222222222 222222202222 4.1 
Passing 100-mesh, retained on 200-mesh’ screen... ......-.--------.+----isi-25: ie 
Rassing. 200-mesh..ScreCRc. ocs <b Sa ee Doe cet a eee a ee 23 


The grout was applied in two courses, the first of which was thin 
enough to run freely. This was swept into the joints by means of 
rattan hand brooms. After the first course had settied well into the 
joints and before any of it had dried, grout of the consistency of thick 
cream was squeegeed over the pavement, leaving all the joints com- 
pletely filled. 

Protection of the pavement.—Immediately after the completion of 
the grouting, sand was spread over the pavement to a depth of one- 

alf inch and kept wet for seven days. 

Expansion joints.—No transverse expansion joints were constructed. 
and the ends of the pavement are practically fixed. A longitudinal 
expansion joint was constructed along each curb line. From station 
52+00 to station 54+00 it is 1 inch wide and was filled with a 
mixture of equal parts, by volume, of coal-tar pitch and Portland 
cement. From station 54+00 to station 56+00 the expansion joint 
is one-half inch wide and is filled with asphaltic felt, while from sta- 
tion 56+00 to station 61+00 the expansion joint is 1 inch wide and 
is filled with an oil asphalt having a penetration at 25° C. of 3 mm. 
and a melting point of 94° C. 

Measured bricks.—The thickness of a sufficient number of bricks 
of each variety to lay two courses across the pavement was measured. 
These bricks were then laid in the same manner as the other brick, 
and their location was carefully recorded, so that at any future time 
they may be taken from the pavement, measured, and the amount 
of wear determined. 7 

Cost data.—The cost data given in Circular No. 99 were neces- 
sarily subject to revision when be project was completed. Tabie 10 
shows the cost of the entire work by eee together with a 
statement cf the unit costs of material and labor prevailing on the 
work, 
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TaBLe 10.— Unit costs. 
Labor (per day of 8 hours): 


SUCH GEM CMGEn osm eauey make tne eeeepe un eee hs Sec 2a hain cae $10. 00 
TE ORR STR a epee Alcs arene aereaet acme SI) Ao a intact ire tags $4. 50 
FRR tMeeretnn eh 1M es, 3 Se rs es See 0 a SRR Pe Re A Ae $3. 50 
EWM OMME CE TOR IM KOR ere Gee Sica, ost s on! rage eae wae nee eee r eer. Sore Si $4. 00 
CES OCT Cee oe magen a Een en iene eater sn ee amie oe Gee $3. 50 
[UBIO ORCL cS ee See cane ae es em see RSE AMEN Ly ene, c Pi ANS Tarts us iP ache ee $1. 60 
TNS TL SS aR ANE Wa ae eee ee Se MER AN AU Lee Sent een A Sie G ese $5. 00 

Materials ¥. o. b. nearest siding 
SENTENCE I a a a cep eae a AE A per ton.. $0.70 
Graveliormsem concrete gutter and base)... 3225.2... 422. 442.: do.... $0.85 
Gravela(tormuse lm concrete pavement). -..32--5.-.225.--- ee do.... $0.95 
Crrsine ce WME SLOT a fe 8. Banas, Sr a) lene Se rene peer eae lls a Niele doss2 ea Pile LG. 
@rushedmiraperocks soo. s/s Sok eee et eee eee ae dOta. 5 lsa5 
(COINS LN Ee) 5 aie hee eee ee etre SPO ADs amiga aedneee ere per barrel... $1.51 
Niitniivedebriclayet* 22 2 >: ss sees Rea Remy were ey eee meets enaes a aaa per M.. $20. 00 
Oilkaswolaltsy(Gemts)¥ i's. Sek ee epee pines eae Rene a INE Sr per gallon:- 10. 13 
iexedanaviveraspnalts: (Cemtsi)sasas saa tase ae es ee eel dost 4G 
ivedmedeconletar (Cents). i: saeicue ed eee ee oe oe Seen oun doesn) 2092: 
Water-cas tar preparation No-2 (cemts)en a. 5 = j22 44244525 3424.8 dota one2 
Water-cas tarpreparation Nos li(cemts)22 3 3s-- 24 sss e- 5 os. 22-2 GO aod eer 
Native; aspnaluemulsion (Cents) heen sake aoe. ey ete ee ee dose so ro O0 
vesiduale petroleum (COnts)) 2s accmm err erg ete is Ae lea ala GIO 10. 70 
4-inch vitrified clay tile (delivered on work) (cents).......... per soon 6. 69 

Contract price for unloading and hauling materials from siding to work (aver- 

age haul 3,100 feet): 

SamGeamedweravel(cemts) 246) Soaks Sd ee ca, eg eae per ton.. 40 
Crusheckstomen(Cemus sos a hs eee SI ee cae ee ee Glo mers 45 
Cemiembs(Cemts) wena ss CAE. pea ol ee a ae per penne. 10 

Machinery (per day): 
OOMCIRAHS AT. CErn eta eS ee Rm ELE Sl nn a a ME beater le $10. 00 
TEYOU Stes sche et ices cease eM I I ne tN ss ie af BN A rah ec gros $5. 00 

TABLE 11.—Concrete gutter 

‘otal ervead | Se Sea a ea es A Ae ee eee ok Sa Ogee feet 5, 631 

Quantities of materials per lhnear foot of gutter 
COMME isso eC NS Oe en ee ee eae RPGS chit er barrel. - 0. 101 
RSENOGL cy cs tee aie CSI ere ates 29 te RM ef cubic yard.. —. 029 
Cte, Ee Shey a Soe al eee ea me eer Cs ea doe: . 050 

Cost data (cents per linear foot): 
CISA IONS es Eo ie an ed «Sa en ms 10 eager 16. 06 
PSETDG LS 5 Cu eA a ie nA a A ANE Pate peer RN Ee 4. 38 
Greta eee ee tem Ney Tee NS LS he eae i ee en ae 8. 44 
IO TETENG ccf ep ere oS NEI cl PA One Gee Re A ay. ANG ae REM e fe 1. 81 
[OVA SITA SY av, 4 esa Ho Mapai ai, sete MS ees ea emma ua at ch enmun ines See SR o , DOS 
@anpembenamdlnel pene: a). ean se See oe ee 2.05 
bimislnerrarn@alnelyy ero 286 ose Ses et oe ake Sen em Mi eery pes er aml 3.24 
JUN OCI 2 AS ese ee ie Ce Melgar al riya reve gel aoe Min 16. 49 

Pinoy repeats ete ee cet S00 Ge G7) NU ee ae ie ea Pera OR eT 54. 52 
Motalvcost leu thers. Skit is je cower s Me a eet i Ua $3, 070. 02 
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TasBLe 12.—Cost of misceilaneous work. 


iBualdine catch bast .! Sf s22 1s 2s ie See ek ee $19. 02 
hemoying 10 trees. 2: 2. .2ch hee 2 ees ee en ee 95. 87 
Removing old cobble sutter,’3,310 linear feet. 222-2 2 8-- 41500 ae ee ee 79. 61 
Labor on broken stone shoulder (from station 58++50 to station 62-++00)..... 1 §2. 50 


257. 00 


FRENCH DRAIN. 


Wren OU BE o Saas ee meee ts oe oh gee Se ee feck= = 8, 648 
Labor: 
Poneman Ses ate OO PRET i ee $140. 87 
eta ahs reas secod tsi Rien ss co eee ee ee ee 846. 87 
AUCaMIGIN?. cc ikecuwsk ose Jee ts SETAE 2 Le ee ea 108. 56 
$1, 096. 30 
Materials: : 
mile s8.646 tee, at Gameents: per toot. 2 2222 eek 2 ee ee 579. 42 
Dione ter jalluae trench Ach oso ee eee 369. 52 
948. 94 
2,045. 24 
Cost per linear foot (cents).....-.-- PO 6 Bio Dae Sen he ee 23. 65 


1 Stone secured from excavation. 

2 A considerable quantity of stone for filling the trench was secured from the old macadam road. The 
labor necessary to secure this stone was so much that the drain would have cost but little more had fresh 
stone been purchased. 
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TaBLe 17.—Materials and cost daia for brick pavement at Chevy Chase, Md. 


Description: 
iWength of section . 22 25202 Sse BE eee ee reece 980 
rea Olsection . 2. Leer ees Le ao ks e See ee eee square yards. . 2, 055 
Quantities of materials (per square yard): 
Base— 
Gravel. 12. Scere eee A ee eee cubic yard.. 0. 150 
Nand. occ sais Bas Skcere select eee She ee eee ee erage mee nar Oe ter 0. 065 
Cement: 25¢%.. Be Es oe FUE ee OO ee Bie eer nee Baie barrel... 0. 145 
Pavement— 
Sandreushioness. S.A sts 2. Renee ore emis eam ee cubic yard. . 0. 061 
BEC ES tea Sa tas Rae SS Ses ee Cenc tgs eee number. - 40 
Sand anvorout. 2s... eee tis se ee ee eee ne ee cubic yard... 0. 005 
Cement imerout Wath 2a. Sue as See eee barrel... 0. 031 
Cost per square yard: 
Base— 
Gravel. 2)... 26. 8 Nea. 5 dee Dee ee eee cents... 27. 30 
SY a0 a einaanateg Spare eerie nyse Sey en ens aN yh Sed 3 SP dara 9. 30 
Comemt ig ee id eee Nae Po ue re Sl ae eee dons a. 23. 40 
Maxine: and qolacing: M2 Sen. ake ay. See ees See Se dors 17. 45 
Pavement— 
Sand anvsand+Cusitoms 2%.c0 <a ae e ee doe 10. 10 
‘Preparing sand cushion 222... 5.) eae ere ee ore 3. 66 
BiG ge Be oer oe Sie AR a ee RR do": 80. 00 
Unloading and ‘piling brick iromacances se ee ere ee do. =. 15. 23 
Hauling and piling brick byreadside. = 22.222. s2.2.-5--- dos. 11.18 
hay ine sbriele.: 2c tent es ete et et eee ne dosccs 5. 20 
Rol eb rik sec .cusran S So: Bde See 8 ye eee ee done herd 
Samadi PrOUb «ee Cees ea. Bee Sys yee ce mR ner doe f38 0. 80 
Cement in Crows 6.28 Se - s ee ae  e e eee e donee 5. 08 
Groulimes 2252 Rane ed anor Rae. A eer Eee ee eee dome 2. 96 
ProtechOms 50g. aioe SS ae hs Ss ee Ee eee doz at: 1.57 
General— 
Breparingisuberade 2 522.5. eee eae! eee ee rye or nae done 21. 44 
Superintendences hace ee ee ee es oe ee dooce 10. 43 
General expense... |. Ses etc ee seo: Soe eee ier ae dosee 4,54 
Miscellaneous... 8 eee Ae ee ee ee ee dor ase 6.81 
Total cost: 
Rersqiarenyand's2 22. \ ceeds so wc). Se Oe ee ee doe 258. 21 
Rotal-sectOm were ecco obs ck SOR eS a eee ee 1 $5, 015. 86 


COMPLETE SUMMARY OF 1912 PROJECT AT CHEVY CHASE, MD. 


On January 29, 1914, a careful inspection of all the experiments 
was made, and their condition was reported as follows: 

Experiments Nos. 1 and 2, the bituminous concretes, are both in 
excellent condition. The section laid under the Topeka specification 
has a shghtly wavy surface as compared with the District of Columbia 
pavement, and has compressed in a few places below the top of the 


1 Includes also $136.59, the cost of a concrete shoulder, 6 inches by 8 inches, 1,350 linear feet at 10.12 cents 
per linear foot; and $73.05, the cost of an expansion joint, 1,900 linear feet, at 3.84 cents per linear foot. 


t 
; 

4 
oe 
Ls 
_ 
s 
; 
t 
if 

if 
ie 
? 
os 


ES. 


DUST PREVENTION AND ROAD PRESERVATION. £5 


adjoining curb. The seal coat on the District of Columbia pavement 
began to bleed badly with the advent of warm weather, and in July-it 
was necessary to make an application of pea gravel to the extent of 
0.011 cubic yard per square yard. This is regarded as supplementary 
construction and charged accordingly. A smooth and excellent 
wearmg surface has resulted. 

The results of expansion in concrete during hot weather were noted 
at the joint between experiments Nos. 2 and 3, where the roadway 
buckled across its entire width, and to a small extent sheared off some 
of the concrete base of the District of Columbia pavement. The 
defect was repaired by cutting out a narrow strip of concrete. The 
pavement settled to its original grade, and the slot was filled by three 
double courses of vitrified brick, the joints of which were filled with 
hot coal-tar pitch. 

An inspection of the several bituminous surface treatments applied 
to concrete did not seem to indicate any noticeable difference between 
the adaptability of cement concrete and oil-cement concrete to this 
form of treatment. The condition of the various sections at the time 
of inspection was noted as follows: 


A (Refined coal tar): The adhesion was fairly good, but the bitumen had become 
quite hard and had worn off in a number of small spots. 

B (Water-gas tar preparation No. 2): The adhesion was about the same as the coal tar, 
but much fewer places had worn through. 

C (Fluxed native asphalt No. 2): The adhesion was not particularly good. There 
were no failures in the east half of the road, but for one-third of the width on the west 
side the treatment was about 30 per cent gone. 

D (Fluxed native asphalt No. 2 over water-gas tar preparation No. 1): There were 
but few failures on the north two-thirds of the section; the bitumen was flexible and 
the adhesion good. ‘There was extensive patching in the south third, but a large part 
of this was due to damage done by a traction engine shortly after the section was 
completed. 

EK (Fluxed native asphalt No. 1 over a native asphalt emulsion): The adhesion was 
poor. There were few small failures on the east half of the roadway, and about 40 
per cent of the treatment was gone on the west halt. 

¥ (Oil asphalt No. 1 over water-gas tar preparation No. 1): The adhesion was poor, 
and the treatment was about 50 per cent gone throughout. One very good piece was 
left on the east half at the south end. 

G (Refined coal tar): The condition was about the same as section A. 

H (Water-gas tar preparation No. 2): This section was in very good condition. The 
adhesion was good and there were only two or three very small bare places. 

I (Fluxed native asphalt No. 2): The north half was good, but there were a few large 
bare places in the south haif on the east side of the road. 

J (Oil asphalt No. 2): This section was generally good on the east half of the road, 
with several fairly large bare places along the west side. 


In connection with the above report, it should be said that prac- 
tically all of the sections suffered to a greater or less extent from the 
passage of a traction engine over them. This occurred during a 
rather warm spell shortly after the completion of the work, when the 
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bitumen showed a slight tendency to blecd. The necessary repairs 
were rapidly made by the patrolman, but as scction markers had not 
then been placed, his costs could not be distributed. When the 
sections had once been put in thorough repair they were permitted to 
wear without further attention, with the results above given. 

The exposed concrete surfaces as a whole presented a smooth, 
uniform texture, and there was apparently no difference in wear 
between the plain cement and oil-cement concrete. The addition of 
hydrated lime has had no noticeable effect on the concrete. This 
section can not be distinguished from the others and has developed 
four cracks in a total length of 260 feet. Transverse cracks developed 
at varying intervals throughout the sections, and the average distance 
between cracks is shown in Table 18, which is based on observations 
made November 5, 1913. It should be noted that the cracks in the 
sections which had been surface-treated with bituminous materials 
include those which were noted before the surface treatment was 
applied as well as those which have since been noted through cracking 
of the bituminous surface. 


TaBLe 18.—Average distance between cracks in concrete road of Chevy Chase, Md. 


Character of pavement. | Average 
| distance 
Length. | between 
Concrete. Aggregate. cracks. 

Surface coated with bituminous materials: Feet. Feet. 
(Oveh ali ey alpen yin erase eee Une RR aA toon aa WES Os Ho ba Bhar Gravel eee pee 2 660 45 
Os SCE aa ak es A Sa) Lacs i i Tee peg lg eee ety oir Limestone...-..... 58) 145 
@iall=COTIVE MIG aa esetran rte ne ML te NAD haU Sek SEM LC eIINL pig Upeu aR Nonna MARC CUO area Denial ase, 230, 115 
SB YO apie ea meu ye DCI eet Mee Wg ae ee eh UMN I ASN Gravyelie se ap ae a 370 50 

Surface exposed 

CHocekal eos cee een Re ARM ADS PEM eee hee sl US We wale ace oI DeT ate CO 425 61 
DSC Y Ae ayy phieaae se reas HEAR MIS aren decor cM tS SUE ena MIN Ge Ney et RUIN Limestone.......- 600 100 
(0) 5 aI a PA acc RE ant Dar ens ela Ste pO ial ge dia es GY Ose Seles ese 300 40 
© TEC STA TAN hie ae een oa PARE ag a Wimestonels ss! 210 105 
COPS ACLS ie Poa re Mh aot CA ALS GS RS tau n ea TO MN AURAL I bit Gravee oe pam eae 269 45 
TD) ORI Hee SO ORS Raa As ADE RON a RO BT ae EE TAD. aoe eee 290 60 


Tt will be noted from the foregoing table that cracks have developed 
at a greater average distance where a limestone aggregate was used, 
and at the last inspection there were atill two sections of the limestone 
concrete each 140 feet in length without a crack. When the edges of 
any cracks began to wear excessively, the cracks were filled with 
the water-gas tar preparation No. 1 and sand. The results of this 
treatment have thus far proved entirely satisfactory. 

The measurements referred to in Circular No. 99 are being con- 
tinued, and it is probable that interesting results will be reported in 
the near future. 

No difference was noted in the character of the various sections of | 
brick pavement. The grouted surface had practically all worn off, 
and it was observed at a few places throughout the length of the sec- 


1. Loaded one-horse 
WOZOM ese serie ce 22 17 10 9 22 19 12 11 15 17 8 7 
2. Unloaded one-horse 
Wak OMssseeicise eee 17 24 6 8 29 29 10 11 13 14 6 6 
3. Loaded two-horse 
WaAgOMce 4522258). 2 22 80 iH 23 28 85 13 26 24 22 8 8 
4, Unloaded two-horse 
wagon......-.-.-- 83 26 14 8 81 25 17 8 29 22 4 6 
5. Loaded four-horse 
Wagon.......----- 4 3 0 0 4 3 1 1 2 2 0 0 
6. Unloaded four- 
horse wagon....-- ae 2 0 0 3 4 0 0 2 2 0 0 
7. One-horse pleasure 
vehicle. ........-- 14 14 6 7 29 26 9 9 16 19 6 6 
8. Two-horse pleasure 
VOU Oacecoorsone 2 2 0 0 5 6 1 1 3 5 0 1 
9. Rubber-tired horse 
WOODS 4 SE SSS E65 2 3 0 0 3 4 0 0 4 2 0 0 
10. Saddie horse.......- 5 8 1 1 ibl 7 2 2 7 9 1 2 
11. Motor cycle......-- 21 18 5 4 20 20 7 6 21 21 4 5 
12. Excessively heavy 
WEMUOMo5 ss 5555086 4 22 0 2 3 22 0 2 2 2 0 0 
13. Motor runabout... 37 35 14 15 59 51 25 22 26 29 11 12 
-14. Motor touring car...| 154 151 71 71 226 229 130 106 67 89 33 43 
15. Loaded motor dray. 17 32 8 9 19 31 10 10 20 18 6 7 
16. Unloaded motor 
COD ge ras eae ests cary meme 5 7 2 3 19 14 2 3 5 12 1 2 
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tion that smal! transverse cracks had developed where the grout had 
broken loose from a course of brick. 

Beginning with March 4, 1912, regular counts of traffic on the Con- 
necticut Avenue sections were made. The census is taken every 13 
days for a 24-hour period. A tabulation of the maximum and average 
of each class of traffic for the second one-year period, or 28 counts, for 
the period March 10, 1913, to February 24, 1914, is given in Table 19. 
The east side of the road carries outgoing traffic and the west side in- 
coming traffic. 


TaBieE 19.— Volume and character of traffic on Connecticut Avenue north and south of 


Bradley Lane and west on Bradley Lane. 


North. South. West on Bradley Lane. 


Wohicles Maximum.| Average. |Maximum.| Average. Maximum. Average. 


East | West| East | West | East | West| East | West! East- | west. | East- | West- 
side. | side. | side. | side. | side. | side. | side. | side. bound.) bound./bound.)bound. 


| 


| 


| 


EXPERIMENTS ON ROCKVILLE PIKE, MARYLAND. 
TARS AND OILS—SURFACE TREATMENT. 


The principal purpose of these experiments was to demonstrate the 


relative value of several bituminous products commonly used for 


surface treatment, and to ascertain, by comparative service tests, 


the relative economy from a maintenance standpoint of cold treat- 


ment with the lighter products as compared with hot treatment in 

which some of the heavier products were used. Incidentally, the 

relative wearing qualities of trap-rock screenings and fine gravel will 

be practically tested, and on some of the sections where oil was 

applied, an attempt was made to learn what difference, if any, would 

result from making the application to a wet and dry road surface. 
41701°—14—— 3 
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The road selected for the experiments is commonly known as the 
Rockville Pike and extends from the District of Columbia line to the 
corporate limits of Rockville, Md., a distance of approximately 9 
miles, lt was a macadam road originally constructed with quartzite 
and patched with limestone from time to time. At the time of these 
experiments it had become rough and badly worn, and was therefore 
resurfaced before any surface treatments were applied. This work 
was done on three contracts, the first two of which, including the 
portion from station 0+15 at the District line to station 210, were 
completed in July, 1913, and the third, extending from station 210 
to the corporate limits of Rockville, in October, 1913. The old sur- 
face was loosened with spikes in the roller wheels and further broken 
up with a 3-ton scarifier. The surface was then reshaped and rolled, 
after which from 3 to 34 inches of new limestone was added and the 
surface was finished as water-bound macadam. The road was graded 
25 feet wide in both cuts and fills, and the surface of the finished 
macadam had a width of 15 feet and a crown of 0.6 inch per foot. 
The cost of this work averaged 52 cents per square yard or $4,676 per 
mile of 15-footroad. A section of 10-foot road on Bradley Lane, 1,500 
feet in length, was also scarified and resurfaced with limestone as water- 
bound macadam on a separate contract. This was a limestene road 
which had become badly worn and rutted. The total cost for resur- 
facing was $1,285.72, or 75.6 cents per square yard. 

Surface treatment was started on September 5 at the District line ~ 
on the macadam which had been longest completed. The surface 
was thoroughly swept with a horse-drawn street sweeper, and any 
hard cakes of dust were removed with shovels. As the work 
progressed over macadam which had been more recently completed, 
these cakes of dust became more numerous, and were removed with 
considerable difficulty. ‘The advisability of permitting traffic to con- 
soliidate and wear a new macadam surface to a reasonable extent 
before surface treating was thereby demonstrated. All the bitumi- 
nous materials were delivered in tank-car lots of from 5,600 to 5,800 
gallons with an average haul of 14 miles from the road. The material 
was heated at first by a small portable boiler, but as colder weather 
developed it was found necessary to engage a 40-horsepower traction 
engine in order to heat the heavier materials properly. 

The application was made by means of two 600-gallon distributors 
which were each drawn by one team. They were equipped with a 
gasoline pump developing about 40 pounds pressure at the nozzles. 
The material was ejected from siotted nozzles in fan-shaped sprays 
so spaced as to cover half the width of the road on each passage of 
the mackine. 
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The specification required that the bituminous material should be 
allowed to le on the road surface for from one to three hours before 
_ being covered. It was soon noted, however, that on warm days a 
_ part of the material was lost by drainage over the shoulders and the 
practice of immediately covering the application with screenings or 
gravel was therefore adopted. Approximately the south half of each 
experiment was covered with trap rock screenings, while the north 
half was covered with fine river gravel. The latter material, used 
in the first three experiments, tended to run somewhat coarser than 
that obtained later, but no appreciable difference in results was noted 
after the road had been subjected to traffic for a short time. 

The mechanical analyses of the average run of trap rock and gravel 
are given in Table 20. 


TABLE 20.— Mechanical analyses of covering materials used in Rockville Pike experiments. 


gio on Trap 
Material. rocks Gravel. 


Per cent. | Per cent. 


Wzascinels=imCl revammedvOnys— ite SCLC sae ele seta cleiisiseeeeieisyemeleeisnicieiesiacieicie seco 30.5 Dad 
ipascineys-iichs retained on +-inch Sereem =" ceemeenea ss steno seen cee ece se cnen 65.3 62.0 
Passing 41-inch, retained on ; tinch SCC GMss 2a ake TARR Oa ee eee cee ul Sel 29.0 
LEESON AMAVEl Ol IOI ob Goondosoocsopeonaonobos donuodoobaEDoC ER dons EEneEococaoqaenace 5 3.8 

IOs SshodhecoooeaTc cou ehd connec Sonat boa Anoadutate secnone HoRe SUB Ren eee Ease 100.0 100.0 


EXPERIMENT No. 1.—REFINED COAL TAR—HOT APPLICATION. 


Location: Station 0+15 to station 61+20. 
Length: 6,105 feet. 


Bradley Lane was also treated for a width of 10 feet and a ieee 
of 665 feet east from Rockville Pike. 


Date of application: From September 9 to September 22. 
Temperature of tar: From 165° to 200° F. 


TABLE 21.—Analysis of refined coal tar used in experiment No. 1. 


SuSeaes Ora Vb ye Loe 2d Car ra teet ate iai ct aterd jalan (a alia) scascicid Sienbie crdic|s wie see a alte chars Meme ea See a lula tie clajale's wleieinians 1. 204 


ileatitestiat Sa C-.-(Me) menue en eee week enact teehee Ghee eee eeleeeeeees ee ts eemee ec eee neck seamen WY 
AZO TEC CINGRO lip C CFC AUTO O Xterra stesso pase ae oe pes eae faa vt as aan red epee a ae or cpa ef SN UIE ie one cae 14.93 

Distillation: By volume. By weight. 

AWW GNC Ls So deen Pesca is Bae A ee ne a Ra ISIE ene IS Sere oe Se ey a per cent.. 11.6 1.3 

TR have NSN) GHG a6) SedL(O Oe AN yl seh A IA Aaa MN es dah RO Bald Trace. Trace. 

second lish oils l0;-F7O%C eee 2 ee ee SS he SES eee per cent.. okt 4 

EKeava OUspi AO c= oO Opes cern eye ae aay ames CRE Sea yin oie ei eeh cee fale doze 2a 7 11.9 

CAA OUS AAO aol oss Crees | Ne Neen Cee kad eins Ga) a.atateis a anes olsen ee tara domes 37.2 6.3 

IBiGCHUTCSTEUO Pah t. Reg yak ctv. pepe. uP brine. Vara tie ry ets Bee rata Ay. do. arn 27750 79.8 

PR tien eras ite ese et py eee Re oe ee ere tee Copa as ep reir 2 dol s.. 100.0 99.7 


2 From leaky coils in tank car. ?Four-fifths solid. 3 One-fourth solid. 4 Fairly glossy; brittle. 
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EXPERIMENT No. 2.—REFINED WATER-GAS TAR—COLD APPLICATION. 


Location: From station 61+20 to station 135+00. 
Length: 7,380 feet. 
Bradley Lane was also treated fer a width of 10 feet and a length 
of 835 feet east from the end of the preceding experiment. 
Date of application: September 23 and 24. 
Temperature of tar: From 80° to 100° F. 


TABLE 22.—Analysis of refined water-gas tar used in experiment No. 2. 


Specie eravity, 2o-jzo C4 Soe. leo Se ce els e e NSS eae epee eran. Sac ee ee eee 1.121 
Wiscosity stineler, 502 C2) 50:656. Specie. ee... Bee ae ee ee ee een ee ee es 7h 
PerCeNnt Ol 1fes CAalDON soso cee sees = @ Soa es Base aise te RE eee em ec en 338) 
Distillation: By volume. By weight. 
Wiatenic oss ttett Seah Sante oe 5. ae ee SE ee eee Trace. Trace. 
Hirsbsheht ous toll Ca 5 eee a ak ee oe eee per cent... 10.2 0.2 
second dich? oS 1101705 G-_ 27 oa he ce Se ere ee ree oe eae doz223 23.3 2.4 
iieavy: ols 17022270" Cis. ees ea he sn oe eee eee eee. = Coane Eee dos 5. 280 24.3 
Peavy ONS 2700 -Sio 0 Ce an ee re ee ee ee en en ee dose. ota 12.4 
BICC HN TOSIGUC so isis Sea aie oe ia eae ae ee oe ree nS ele doe 55.0 60.2 
OLA = <5 ees once fap oncinn cin So e ee eeet nee ae eS eee dez== 100.0 99.5 


EXPERIMENT No. 3.—ASPHALTIC PETROLEUM—COLD APPLICATION. 


Location: From station, 135-++00 to station 209+00. 
Length: 7,400 feet. 

Date of application: From September 25 to September 30. 
Temperature of oil: About 80° F. 


TABLE 23.—Analysis of asphaltic petroleum * used in experiment No. 3. 


Specie gravity 20 [20 Go ssc =n aes eensssaae weaved ge taCeasccemets ens oe eee eee ee 0. 935 
PASH Pies ACa aoe = we a ean = os 2 eee ee eee ee eee eee ee es 22 
Burning point oC. 95. Sp eee. SS ae ie ee oe eae ee ee 30 
Wiseesity; Hocler, 25° C:; 0G G2 SpeCihiG. -- =. eee et eee ee eee ee ee eee ee ee 67.0 
Percent of loss:at 163° G:5 heurs) (20 grams) =. 2 ee re ee eee 27.01 
HMoat testiofresidue (502. Cs) (hime) 2. a pe re eee yA: 
Percent of total bitumen msoluble in 862°B> napathasee =e oe a oe eee eee 14. 22 
‘Per cent ol fixed carbon. 202. 522. 2 Sse 2ee S42 eee ne EE: = ee ee ee 7.90 
Percent soluble in. CSs (total bitumen) ss a2 ce ee er ee eee eee ee ee ee 299589 
Percent of orcanie matter insoluble 3-28-52 he Sa ee ee ee ee ee 2. Se ee ee piel 
Pereent o1imoreanic matter soluble. .:2.- s.2202< 2420-6 222 e -- e ee eeeee 00 
POG eS oe caiseiet deen ess eects s cece hoes abee sees eee wee a ee eee a eee 100. 00 


Details —The oil was distributed in one application from station 
135 +00 to station 175 +00, but on the remainder of this section about 
0.25 gallon was applied on one day and another 0.25 gallon was 
applied the next day, after which the screenings or gravel were 
thrown on and the surface was rolled. From station 196+00 to sta- 
tion 206+00 the macadam was first well sprinkled with water and 
the oil was applied while the road surface was still moist. 


1 Clear. 2 Turbid. 3 Fairly viscous, slightly sticky, fluid. + Soft, sticky, glossy. 
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Exrreriment No, 4.—RESIDUAL ASPHALTIC PETROLEUM—HOT APPLICATION. 


Location: From station 209-++00 to station 280-00. 

Length: 7,100 feet. 

Date of application: From October 9 to Geecher 15. 

Temperature of oil: Maximum 210° F., minimum 165° F., average 188° F. 


TABLE 24.—Analysis of residual asphaltic petroleum } used in experiment No. 4 


SPCCuhierenawalbsym Zot Lom Cm ure he Mos haha Cictins cil tees Oops a SMe eA A aa ase Nee ae Say atpe ea eee 1. 062 
IST NSI on Fax MbON ES Oh cas each ae oes at gael a Le RR Roca Po eR eter DASE SS in ine eee tl clare 86 
EES UTILS OMAGH ete wes eer sr eye reyes ey BA eg CSE I TUITE GIR STR CCA oe SU Cte len Di tea Sa Ege 175 
Wisoosiiy, milere, NOOO. 50 CO. SOXeMiO Bee aera aeneoes Gsosad scrocoeosobcusbeeseuae Se SEC EL a 21.0 
FACTICeMt Otel OSShat al Goin Canonnoursn(20Veralis) sei. = 45-5 eyes ee aceasta Seta eee Seisee 9. 23 
NOs tabestotresi dines (OO yy Ccime) 2a la satis resin m rey neepey oles ears a SR ee ee Re 2'42”? 
Rer.cenuor pigumienymsoluble mm 8612 (Bs mayo lat laa 5 eee oe sess ae i nee ree et 10. 55 
LETC CML OTpIUX OG CAT IO OM sey. 5507.) Ss. ah Toes oa aes al Sill a ieee «ps 7c IS eee LCA nie Cer Se ee 5. 63 
ermcentsoluiblemm: © S 21 Goal: boat nad ©rn) oss easyer ayes eee ese cee nts me 3) aac aye pater pee a 99. 93 
Percent oforsanicumatterninsolubles sacs ee ae seer ena seer eae cel eee mas sei eeiaceae nee 06 
erncentotimorsanicsmatber, insoluble ss scee neem ae eee ne enice sont na ene acces a cece eee mes 01 
DG EE  sPeese3 is es See UR SS SG DR, a eo vote sae gery nN AUNT tO LO 100. 00 


Details —From station 241 +50 to station 251 +07 the macadam was 
first well sprinkled with water and the oil was applied while the road 
surface was still moist. Owing to the viscosity of the oil and the 
cool weather, some difficulty was experienced in starting the dis- 
tributor pump. ‘This resulted in the formation of poels of thick oil 
at the beginning of each trip before the nozzles worked uniformly 
enough to have the team start. After a few experiences with this 
trouble, the distributor nozzles were allowed to discharge into the 
ditch until a uniform distribution began. 


EXPERIMENT No. 5.—RESIDUAL ASPHALTIC PETROLEUM—HOT APPLICATION. 


Location: From station 280+-00 to station 347+75. 

Length: 6,775 feet. 

Date of application: From October 21 to November 21. 

Temperature of oil: Maximum 221° F., minimum 167° F., average 200° F. 


d 


TABLE 25.— Analysis of residual asphaltic petroleum | used in experiment No. 5 


Car No. 1./Car No. 2, 
SOC Cu CHomavalitivya Zoom joni Oy ya er pe mem es a kee ie iy AU UA pepe i Glee Alene seat oes ea 0. 990 0.9 
WASCOSItyTemeler, O07 C:* o0 cher Specific 4523225. SoS eae osa cas ce cata see ne 26. 0 SiKO 
Vloat test at 50° . (time) PAE RI ACA NA Se RUE ck i EU LAN BR a eI tC Cy 1/28” 1267 
Per cent of loss at 163° C. LO ELVO MINS C20), OTA TIS ) ps RN i Sa eM a Ree 3. 03 2. 63 
Float test of residue (50° Cl ) (UENO) Boo cose toectoonuacdascubocdeceoreunsconebonesoos 2/50" 2/45!" 
Per cent of total bitumen insoluble in 86° B. naphtha ....--......-.------------------ 19. 29 18. 83 
LOGE OSM OH WbAGC! CAMINO Ss Cope ae ouaneae cbonbeccheoerserbceroncncogucoccasnaecceedcebe 10. 47 10. 64 
Remcentisolmblerins® Sor@cotalioattmaem) sess sees -s is pees see oye ay se ne ere 99. 97 99. 90 
PGP COME OL CeewaUS TaaeyRKore MOOD NGS Bae ee Oe a eae see ccuboe .02 . 10 
Eemeeniorimoreanicimatter imsoluples sa 4-4-see sees sens seer eee eee ce eee nee 01 . 00 
Motels UE UE A OG se CRN Ae ae GC Cumt een can ecene El OLOO 100.00 
' 1§ticky, viscous fluid. 2 Sticky, semisolid. 3 Soft, sticky. 
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Details —Car No. 1 began to foam badly from water contamina- 
tion after the first two loads had been applied. About 2,000 gallons 
were used, when, owing to the difficulty of handling the material, the 
remainder of the shipment was rejected and replaced by car No. 2. 
From station 314+ 10 to station 320+70 and from station 294 to sta- 
tion 308 the oil was applied soon after a rain while the surface of the 
macadam was still moist. 


EXPERIMENT No. 6.—WATER-GAS TAR PREPARATION—HOT APPLICATION. 


Location: From station 347+75 to station 411-00. 

Length: 6,325 feet. 

Date of application: November 24 and November 26. 

Temperature of tar: Maximum 248° F.; minimum 180° F.; average 214° F. 


TABLE 26.—Analysis of water-gas tar preparation | used in experiment No 


SPPEUEIE TA VALE 29 4/29 AC ae 6 isk win ciao ance seas a tte ES aaa ee oe ae CE Oe ee ee fe 
RN OaUOSTAOU OS tO MGTIO) wo oon Se oe s ck ao ec mreie sere cei Sete In OEE RE ISI eee ae 2/9" 
HCI COMO tTOONC ATION oo oo ao Se ak sw chr ich te ee ea aE ESE eile meh ee eer ea 1. 29 
Distillation: By volume. By weight. 
ARUN FSIP Gage Gt pierces Sgn Me ay al Seema ee gran (erga: Eee ony eee at nee ee Be per cent... 0.0 0.0 
PT Stal eh GOS bO NO koe. vee niece eee he Ss Aral yer doneen 2,2 ih 
SIUC UCI ERS the Olay Lh ee We cea Co A Ee ea me ee Be SB eT 2 goss 2,2 2 
HCA W A CIS iD 2 nO PG . wae: beep ach aaeceee oP Se ee ee eRe ee doves. 216.7 14.9 
FELASA VAN Cols Ope sstllsg Sf Orne eee Set eg mer te ce Eee eee CO gooe 47.5 6.6 
PAL CHITOSLGHIO Sand ee ae ee ate oe aaa ae Sane aes Bee DAE Ee Ree a See does 75. 4 fesal 
NOUR Se Bs nee Se a ee ee oe ee Ec oe Roos on eens ae ee eee des 100. 0 We 


Details.—The east half of the road from station 393+ 60 to station 
397 +60 was treated by means of hand-pouring pots. 


EXPERIMENT No. 7.—ASPHALTIC PETROLEUM—COLD APPLICATION. 


Location: From station 411-++00 to station 477+89. 
Length: 6,689 feet. 

Date of application: December 4 and 5. 
‘Temperature of oil: Frem 80° to 100° F. 


TABLE 27.—Analysis of asphalirtc petroleum? used in experiment No. 7. 


Spociic era yay: | 200/206 4b. occ ow ewe Se wise Se SE cee ep R SER ee pe Se Emotes Sane ae 0. 959 
BRapd Aaa UNS Hag AR lac apes evan nw ib are ofc inic evs otaie le tua Wintarereis ere rete peenee ate hfe OPE RE 32 
NS ArANA TA SPROIING | NO ocho ete fome mca ie aisla 3 = See Sam Sree ae a ee 41ael, 
Wiscositys ameter, 25°C 50\c..6 Spetine. 2h i..4asthees tee eee eee ee Aer Eee op cee fs 114.5 
Per eentorioss ab 1630-C:; > nours (20 srams) 55225525525 aes Shs 8 sae ee ee ee 27. 44 
Pioast west ol residue K50 CD). E oc ee Se cece ee Doe Se ee oe hc eee TR es 
Peceent of total bitumendinsolublein 86° Bo naphtha. 29 ane a ee ee 7.38 
Percent OmMXSGVCAr BOM S55 2c fcc s See eae SN a ae ee 4, 28 
Percent solubiein CS Cotal bitumen eee 99. 91 
Per cent of oreanicrmatter insoluble. 22222000 seen oo ee ce eee ee See Se eee eee . 08 
Per cont. of imorganicunatter insolublec. 25 soo. = ease oe ea Se ee eee . 01 
Votes sacs eee Seas Seis we a ee a as a ra eee oe 100. 09 


i Sticky, very viscous fluid. 

2 Clear. 

3 A 315°-350° C. fraction showed 5 per cent and a 350°-375° C. fraction showed 10 per cent insoluble in 
dimethyl] sulphate. 

4 Clear; showed 5 per cent insoluble in dimethyl sulphate. 

5 Sticky, fluid, with strong naphtha odor. 
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The cost data given in Table 28 are based upon the following unit 
prices for labor and materials: 


onemnamn Cp eT ol Our day) srs sh. 2 se ea ean ee ee ee Ee ep eit AN ere $4. 00 
BisiriputoLieperator (per s-hourday )i 300). 7 Vee cis le 4. 00 
Hiimemata (pero bourday,). Gr 5241.22). coe see oe So We a cee treme ey ere Mee 2. 00 
Ma OLeTS OEE O-WOUT MAY) oho cm ppc odo cee coe epee ie eee eee Spe eee Oe ls 1. 60 
MeIMSK (Deo MOUr Gay ages’ 2 Fe Lee NETO ARR ee ade aber so aeen 4. 00 
Mera cOMPeMOIMON Mer GAY) is. 5 co see cilia Ske Sinan em Meer mena aa meas) ope eae 10. 00 
Crave somestuas Goer com in 2k ses WIS ELT LAO eA Ne pepe eee eget nee eas 173 
fiteaprockeomlsidanex(per tom) y ROLL J JSC SCALE A SE Sree ee ey se 3. 35 


No charge was made for distributor or other implements. 


TABLE 28.— Materials and cost data for surface treatment experiments on Rockville Pike. 


Quantity 
of ma- 
Description. terials Cost per square yard. Total cost. 
(per square 
yard). 
3S ! af D ! @O |e | = tela) a > 
7, BU egeWwalts E &|§e|/4_/# Bees pe 
2 pial Ory We 2 Bae Gel all og Seiieet 
g Bituminous Sd} & |6a 5s a 152 \ won| Te g q is) 
q F iS) isa aa} a 80 | en GQ | ae ° 3 S 2s 
& material. es| 3s |$6) 2 }88/ 5] .6 |Pe/Seiosi »| s 5 | as 
5} $p Sees |p alee les 2 eer) ae tl oe ee 
ror | Ss |2 Ss is 3 S |arp|a a a H B 
4 5) Fa 5 Ay 5S = 2 |oo; sa a S) a 5) So) 
ica] 4 < | Sy) {a0 Syl SG peeps ial hee fe | & py ow 
Sq. | Gal-| Cu. 
1| Refined coal tar | Feet.| yds. | lons.| yds. | Cts.| Cts.) Cts.| Cts.| Cts.} Cts.| Cts.| Cts.| Cts. 
OMS She Peer 6, 105/10, 175)0. 531/0. 0138) 4.35} 3.01) 0.30} 1.22) 0.53) 0. 55) 0.05] 0.92) 10. 93) $961. 84 
2) Refined water-gas 
tar Kool) ee e23p se 7, 380/12, 300) . 438) .0138) 2.85} 3.01; .30) .09) .37) .55} .05) .92) 8.14) 716.32 
3 | Asphaltic petrole- 
ae co Ray 7, 400/12, 333) .470) .0138) 2.35} 3.01) .30| .09} .37] .55| .05| .92) 7.64) 672.32 
4 | Residual asphaltic 
petroleum (hot) .|7, 100/11, 833) . 473] . 0138) 3.29) 3.01) .30) 1.22) .53) .55} .05} .92! 9.87) 868.56 
5 a ig Bes eave eee 6, 775|11, 292) . 496) .0138) 3.31) 3.01; .30) 1.22) .53] .55) .05)| .92) 9.89) 870.32 
6 Vater-gas tar prep- 
A Breen (hot)... -/6, 325/10, 542) . 531) .0138) 3.72) 3.01) .30) 1.22) .53) .55! .05) .92} 10.30) 906.40 
7 sphaltic petrole- 
wisn (COG) 35 Sees 6, 689/11, 148) . 502) .0138) 3.33) 3.01) .30) .09} .37) .55) .05) .92) 8.62) 758.56 


— 


1 The costs in this table are based on finishing with gravel. The trap-rock screenings were applied at 
the rate of 0.0132 cubic yard per square yard at an additional cost of 2.82 cents per square yard, or $248.16 
per mile of 15-foot road. 


SUMMARY OF EXPERIMENTS ON ROCKVILLE PiKE. 


These experiments were carefully inspected on January 7 and 
again on April 2, 1914. It is, of course, too early to draw any con- 
clusions regarding the relative value of the several treatments. 
From a consideration of the present condition of all the sections, it 
would appear that the trap rock and gravel have given equally good 
results. Hxperiment No. 1, which has been under traffic the longest, 
has developed a smooth, firm surface with but few defects, and 
these are slight. There has been, however, a decided settlement of 
the road along the west shoulder in the vicinity of station 12+ 00, 
and this has resulted in the surface breaking along the edge. Experi- 
ment No. 2 has also developed a generally smooth surface. Toward 
the north end of this experiment, the surface treatment has worn 
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off to some extent, yielding a mosaic appearance, but, owing to a 
fair penetration obtained with the material used, the stones are 
held firmly in place by a matrix of fine stone and bitumen. LExperi- 
ment No. 3 has a more rubbery or corky character than any of the 
others, and shows some tendency to become muddy during long 
periods of rain or snow. This tendency is still more pronounced 
on experiment No. 7, but the surfaces of both experiments soon 
become smooth and a eeieet with the advent of dry weather. Evi- 
dences of frost action and a consequent heaving of the surface were 
noted between station 164+00 and station 167+00. Between 
station 156+50 and station 157+50 a 24-inch culvert running 
diagonally under the road broke through. This has been replaced 
with new pipe, and the road will necessarily be resurfaced over the 
area involved. The surfaces of experiments Nos. 4, 5, and 6 are in 
general smooth and firm throughout. There is, perhaps, more 
unevenness throughout experiment No. 5, owing largely to the fact 
that the treatment was so interrupted because of the difficulties 
incident to handling the tank car of foaming material. The surface 
of experiment No. 6 has picked off in a number of small areas through- 
out the crown of the road, and will require immediate repair at 
these points. These defects evidently developed through insufficient 
protection of the bituminous surface with screenings or gravel. 
There has apparently been some settlement in the wheel tracks 
throughout payenmns.at No. 7 and to some extent on experiment 
No. 6. 

Beginning with June 28, 1913, regular counts of traffic on Rock- 
ville Pike were made every 13 Jor: for a 24-hour period. A tabula- 
tion of the maximum and average of each class of traffic for 22 counts, 
covering the period from June 28, 1913, to March 28, 1914, is given 
in Table 29. 


TasLe 29.— Volume and character of traffic on Rockville Pike at its intersection with 
radley Lane. 


Maximum. Average. 
Vehicle. | 

North- | South- | North- |} South- 

bound. bound. | bound. ; bound. 

il Gad ea One-=HOrserwac Oli <=) ss straiare eer ee ee 27 24 14 14 
2..Unloaded\one-horse wagons see sec ee ee ee en a ee 26 | 26 10 10 
Bx LOAd Ed st WOsMOLESC Sa OU sperma ea eae sy ses gph acres a nel 25 | 57 14 23 
4. 2Unloadedstwo-horse wacoMscae. s50) ee a eae eee eee 65 | 28 15 7 
Oe ZOA Ce CLOUT HOT Sec Wyck OTM yeep ates errant 4 5 it 1 
6. Unloaded four-horsewasonces- sooo ses se Oe ee ee 4 | 3 1 1 
(ie ONE-NOLSCDlEASUTE We HUI eseter ee ee eee eect 22 | 29 13 16 
35). wo-horse pleasure vehicles saa52osete . ease 2 Pee eee ee eee eee 4 | 5 2 1 
OSV Der-FIned NOTSenV.ChiiC lei eee meee arene ee 6 | 6 2 1 
LOS Saddle orse zs wise vce ea ak ee Ur eer ea i a 18 21 6 if 
ire MOLOL Cy Cle 2k Ui ose ai eo ee cep en 43 35 15 15 
ie xcessively heavy. vehicle: b+. se) ee eee Ua eee 5 18 2 2 
HOMMOLOE TUNADOUL....-- cc oc ce cc Ste oe ee ee ea 44 72 20 20 
14> MO LOTLOUTINS Canes. eaves, Soe pe eee ee eae Meee ar 209 225 81 86 
15. Loaded motor CUT Ey STS cn a PR a pe ge ae 15 14 7 8 
dosaUmloaded motor dray.cc we.) cc eek ac ce ee ee 7 g 2D, 3 


pee ee 
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EXPERIMENTS AT MIAMI, FLA. 


OILS-CORALLINE ROCK. 


These experiments are located on the Biscayne Drive about 2 miles 
north of Miami, Fla. This road is the principal highway connecting 
Miami with Fort Lauderdale, Palm Beach, and other cities along the 
Florida east coast and is subjected to a fairly heavy mixed traffic, 
with numbers of automobiles during the winter season. Like most 
of the roads in Dade County, it is surfaced with a soft oolitic limestone 
formed from coral remains and known locally as marl or coralline 
rock. Deposits of this material are found in abundance throughout 
the county, and it comes from the pit in a soft, usually moist condi- 
tion somewhat resembling coarse gravel with a large proportion of 
fine material. It varies from pure white to rusty yellow in color. 
Upon exposure to the atmosphere and traffic on the road, it shows 
remarkable cementing qualities, becoming fairly hard, dense, and 
impervious, and, when used in newly constructed roads, it yields a 
smooth excellent surface at a comparatively low cost. These roads, 
however, wear rapidly and very unevenly, and potholes develop to 
such an extent and size as to make the surface rough and unsatisfac- 
tory for travel. To avoid this condition persistent maintenance by 
patching or the frequent resurfacing of the road is necessary and this 
is accomplished by scarifying the surface, recrowning, and rolling. 
The intense white color of the road surface also offers some objection 
on account of its trying effect on the eyes, and several unsuccessful 
efforts at surface treatment with bituminous materials have been 
tried for the double purpose of preserving the road and producing a 
more satisfactory color. A study of the general nature of the coral- 
line rock led to the belief that a more satisfactory and permanent sur- 
facing might be obtained in construction with a properly selected 
bituminous binder, and the following experiments were instituted in 
cooperation with the commissioners of Dade County, beginning with 
station 0 at the Miami end of the work. ‘The experiments were begun 
on June 9, 1913, and completed on June 28, 1913. 

The equipment consisted of a 10-ton encoliane roller, scarifier, grader, 
two 1-barrel heating kettles, and praiie anecemsine pots. The oil was 
in ali cases applied by pouring pots. The sand used in finishing the 
surface Was a very fine, white siliceous pit sand, which was screened 
for the purpose of removing twigs, leaves, and other foreign matter. 
Two asphaltic oils, one light su ane mee heavy, were used, and the 
characteristics of asia are shown in the following table. The light 
oil was used without heating and the heavy oil was applied at a tem- 
perature of about 200° F. 
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TABLE 30.—Analysis of asphaltic petroleems used in experimenis at Miami, Fla. 


| Light. | Heavy. 


Character. : 
; | Experi- | Experi- 
| iments ments 
| We 2s He 3, 5, 6 
Specilic eravaty 2ocj25C A.-M. 2 pee a Be ae eee a ee ee 0. 960 0.992 
ashi pom iC. tS sce, SEIS BE Sg ER ae es Re eee ee ees ten 42 105 
ipurming potat °C see. ciel . 222 rene eee ee ee ER ee See ee ISEAGE 145 
Wascosiny, imple, SPeChi Ce oo see o> eee eee oes Oe eee ee ee ee 1 452.4 29.0 
PETACETL O§OSS 2b ABS WO es So. eee ok a es ae ee ee eee ee ee Sear ee Mi ae 16.33 
MAIDA ESO Tesm de (50raC See. 2 Sak Thos Ee Se PEE EPR See eR SR eee Stee 3 2/19/” 3 2/49” 
Per cent of total bitumen insoluble in 86° B. naphtha..................--i---..-...- 10. 4 10. $3 
PO ChH GON M=eW CANDONE S55 35s fe fea Sos IIIS SRA RIS DE EN ERE NE IG 5.01 | 5. $2 
Fervent soubiein CS. (total Bitumen) _ 2. 45. bie Set 1S oe ee ee | 99.94 99. 94 
PencenLOnorale matter msolubles 22. ce 22 i222 2 nee eee ee eee . 05 . 04 
Per cenholmorame matierimsoluple +42. - 222 2 53 tev se aoe oe oe ee eet . 09 . 02 
ABO UE nce EE SAEs 53 oe re eee wo te ee SA Se ee 100. 00 | 100. 00 
Av 2570:, 50c. ec: 2 At 100° C., 100 e. e. 3 Soft, sticky, with slight flow. 


EXPERIMENT No. 1.—SEMIPENETRATION METHOD—COLD, LIGHT OIL. 


Location: From station 0-++00 to station 0+96. 
Length: 96 feet. 
Method.—The old surface was scarified, regraded, and left loose to 

a depth of about 2 inches. Rain during the night previous to oiling 
caused the surface to rebond, and it was again broken to a depth of 2 
inches and smoothed with rakes. The light oil was applied at the 
rate of 0.9 gallon per square yard and allowed to soak in for two 
hours before sanding, after which the surface was rolled. Owimg to 
the quantity of fine material in the scarified surface, very little pene- 
tration was accomplished, but the oil was absorbed to a considerable 
extent. On rolling, the surface cracked and waved badly. Several 
rains with a light rolling after each improved its condition to a great 
extent, but the promise of ultimate success was not great. 


EXPERIMENT No. 2.—SURFACE TREATMENT—COLD, LIGHT OIL. 


Location: From station 0+-96 to station 5+49. 
Length: 453 feet. 

Method.—The old surface was sbatbad! regraded, and water-bound. 
It was then swept clean and the oil was applied at the rate of 0.5 
gallon per square yard by means of pouring pots. After vigorously 
brooming the oil, the surface was sanded and rolled. 

From station 0+96 to station 2+85 the surface was very damp 
from rain the previous night. The oil was allowed to stand from two 
hours at station 0+ 96 to six hours at station 2+85. It was sanded 
late in the afternoon and rolled the following morning. From station 
2+ 85 to station 3+90 the sand was spread pa ale after the oil 
was applied. From station 3+ 90 to station 5+ 49 the oil stood from 
three to six hours before sanding. The sanding was barely com- 
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pleted when a heavy rain fell and on the following morning the sand - 
mat was found washed into ridges and to a large extent carried off 
the road entirely. The portion of the experiment on which the oil 
had stood the shorter time became rather mushy and uneven, while 
the remainder of the section was fairly smooth and hard. The section 
was resanded but the same condition was evident two weeks later. 


EXPERIMENT No. 3.—PENETRATION METHOD—HOT, HEAVY OIL. 


Location: From station 5+49 to station 7+49. 

Length: 200 feet. 

ethod.—In this experiment, after the old surface had been 
regraded, a course of new unscreened rock was spread to a loose 
depth of 24 inches. This course was brought to the required shape 
with a very light rolling in an effort to permit penetration by leaving 
the crust as open as possible. Light rains previous to the application 
of oil caused the surface to become slightly water-bound. The hot 
oil was applied at the rate of approximately 0.6 gallon per square 
yard, but owing to the varying texture of the surface it readily pene- 
trated on some areas and remained almost entirely on the surface of 
others. The surface was sanded and rolled as in the previous 
experiments. 


EXPERIMENT No. 4.—PENETRATION METHOD—OOLD, LIGHT OIL. 


Location: From station 7-+49 to station 9+16. 
Length: 167 feet. 

Method.—This experiment was quite similar to No. 3, in that the 
application was made on a 24-inch course of new, unscreened rock. 
The rock was, however, heavily rolled in an effort to tighten the sur- 
face sufficiently for brooming the oil. This was partially effected and 
the penetration seemed to be as goéd as in the more lightly rolled 
section. Oil was applied at the rate of 0.7 gallon per square yard and 
allowed to stand for three hours before sanding, and at the end of 
this time it was practically all absorbed. 


Experiment No. 5.—PENETRATION METHOD—HOT, HEAVY OIL. 


Location: From station 9+-16 to station 11-++55. 
Length: 239 feet. 

Method.—This experiment was essentially the same as experiment 
No. 4 except for the reason that the course of new, unscreened rock 
was reduced to a loose thickness of 14 inches in an effort to reduce the 
cost of this type of experiment. From station 9+16 to station 10+ 


_ 87 sand was used for a top dressing. The surface cracked and lifted 


under rolling, and required patching in several spots a few days later. 
From station 10 +87 to station 11 +55 new rock screenings were used 
for the top dressing. 
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EXPERIMENT No. 6.—PENETRATION METHOD—HOtT, HEAVY OIL. 
Location: From station 11+55 to station 12+ 62. 
Length: 107 feet. 

Method.—Owing to the difficulty in securing a surface of uniform 
texture with unscreened rock, it was decided to lay a section with 
new, screened material. The rock furnished from the pit was passed 
over a 3-inch screen and the material retained was spread to a loose 
depth of 3 inches on the regraded road surface. Oil was applied at 
the rate of about 1 gallon per square yard, and this was sufficient to 
flush the voids. The penetration was evidently about 2 inches in 
depth over the entire surface of the section. From station 11+55 
to station 11+80 new rock screenings were used as a top dressing, 
and over the remainder of the section sand was used for this purpose. 


SUMMARY OF EXPERIMENTS AT MIAMI, FLA. 


An inspection of these experiments in December, 1913, showed Nos. 
1 and 2 to be in very bad condition and demonstrated the impracti- 
cability of treating the original coralline rock roadway either by 
attempted penetration or strictly surface application of bitumen. 
Experiments Nos. 3 and 4 presented a very satisfa:tory appearance 
and there was little difference between them. No real failures were 
evident. Experiment No. 5 was not as satisfactory, although only 
two or three small holes had developed in it. Experiment No. 6, 
where new, unscreened rock was used, was in excellent condition and 
showed no indication of weakness anywhere on its surface. The 
cross section was true throughout and it had not worn perceptibly, 
although the untreated road immediately north of it had worn fully 
an inch during the preceding six months. 

The cest data are based upon the following unit prices for labor 
and materials: 


Foreman (per 10-hour day).-....-- oo: 00 IeSereened rockpil 522 25a ee ole: 

Rollerman (per 10-hour day)....-- 400 >| sand> om worse... sce eee 1. 06 

Pit boss (per 10-hour day)..-...--- 3.00 | Light asphaltic petroleum (per 

Kabor (per 10-hour day) --.-5.-.- - 1. 50 gallon). 3 foe ce eee . 162 
Teams (per 10-hour day).-.....---- 6.00 | Heavy asphaltic petroleum (per 

Rock, in pit (per cubic yard).-...- ELD gallon): .i.eeesaieeer seme eee ee 


- No charge was made for heating kettles, pouring pots, or other 
necessary equipment. 
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TaBLE 31.—Materials and cost data for experiments at Miami, Fla. 


Quantities of 
Description. materials (per Cost per square yard. 
square yard). 


-) I u . ' gq ui 1 (0) 
4 Se ee tile = ja |g 
nie) on q = Q co. 2, 
I or alee OMe tes Sie (lie si seo) | 4s 
< |Material and method.| 3% ns a 3 d a8 88 d BE aa ace ce 
B BU Veils leech lee Ws nes ee ree ees (le la 
a Py lh Ble Wise eae ke taal Sem Fee ve denny |) 8) | 
ea iS sh eer Mea) hed hike al (oR maize | payee) Tate A Nie fo NS) ale 
Sq. | Cu.| Gal-| Cu. 
Feet.) yds. | yds. | lons.| yds. | Cts.| Cts.| Cts.| Cts.| Cts.) Cts.| Cts.| Cts. 
1 | Light asphaltic pe- | Cold..} 96) 213)..... 0: 92 |0. 012) 2.34). .... 14, 90) 1.33) 2.23) 1.01) 0.98) 22. 79 
troleum (semi- 
penetration). | 
2 | Light asphaltic pe- |...do...| 453)1,006)...-. SA NOL 234) e aoe 6. 66) 1.33) 1.01] 1.01} .98) 13.33 
troleum (surface : 
treatment). 
3 | Heavy asphaltic pe-| Hot...| 199} 443/0.069] .625) .012) 2.34/11. 01/11.37| 1.33) 1.52} 1.01] .98] 29.56 
troleum (pene- 
tration method). 
4 | Light asphaltic pe- | Cold..| 168) 371] .069} .705) .012) 2.34/11. 01/11. 42) 1.33) 1.71} 1.01] .98) 29.80 


troleum (pene- 


tration method). 
5 | Heavy asphaltic pe-| Hot...] 239] 531] .041] -.62 | .012| 2.34) 6. 61/11. 28) 1.33) 1.51] 1.01) .98) 25.06 
troleum (pene- 
tration method). 
Giese CORRES ear aaa |e 2 do...| 107} 240) .087) .99 | .012] 2.34/16. 67/18. 02) 1.33) 2. al 1.01) .98) 42. 77 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT WASHINGTON, 
D. C., 1912. 


TAR PREPARATION AND OILS—SURFACE TREATMENT. 


The original report of these experiments is to be found in Circular 
No. 99, and the following covers the repairs to date, and the condi- 
tion of the various sections in January, 1914. 


Section No. 1.—REFINED WATER-GAS TAR PREPARATION. 


This section presents a smooth, hard, mosaic surface and has not 
required any repairs. In a few places along the sides of the road 
the treatment has cracked off for a few inches back from the edge, 
exposing the underlying macadam. 


Section No. 2.—ASPHALTIC PETROLEUM. 


This treatment showed some tendency to push into slight waves 
and a few small humps, particularly along the south edge of the 
roadway. Several worn depressions in the middle of the road also 
developed during the winter, and apparently had their initial cause 
in the fact that small dust patches had been overlooked in cleaning 
the surface, and the treatment bad not adhered properly. At the 
east end of the section, a number of steam pipes pass under the road, 
and the heat from these gives rise to conditions under which it has 
always been difficult to maintain a satisfactory road surface. Three 
distinct displacements of the surface have taken place at this point, 
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resulting in the formation of depressions and corresponding humps. 
On July 11 the section was repaired and given a light surface treat- 
ment with the material originally applied. The larger depressions 
were filled with 1-inch limestone and the water-gas tar preparation 
which had been used on section No. 1. The small depressions were 
filled with fine screenings and the oil originally used on this section. 
All humps were removed with a mattock. When such repairs had 
been made, oil was applied at the rate of 0.10 gallon per square yard 
throughout the most traveled area by allowing it to run from the 
bung of the barrel and distributing it with hand push brooms. The 
application was covered with a thin layer of torpedo sand. 

The total cost of maintenance for the year was $25.49, or 2.33 
cents per square yard for the entire section. 

When inspected in January, the general appearance of the surface 
was satisfactory, but the wearing carpet appeared to be developing 
numerous fine cracks throughout the entire length. The portion 
over the steam pipes required further repair in the early winter, and a 
change in the form of construction at this point will probably be 
mace. 

Section No. 3.—RESIDUAL PETROLEUM. 


As noted in Circular No. 99, this section showed a tendency to 
become muddy in wet weather, and after periods of continued rain 
the surface was covered with a deep oily mud, which traffic gradually 
worked into low ridges along the edges of the road. By summer 
the surface of the macadam began to be exposed throughout the 
traveled way, and a light treatment with the oil originally used 
was made on July 9, 1913. The oil was applied at the rate of about 
0.10 gallon per square yard throughout the most traveled area in the 
same manner as on section No. 2 and was covered with torpedo sand. 

The total cost of this work was $20.65, or 2.92 cents per square 
yard, for the entire section. | 

The section now presents a generally satisiactory appearance 
excepting for a small area on the grade at the west end. The treat- 
ment is largely worn off here, but this is almost entirely due to the 
condition of the adjoining pavement and gutter, where water is held 
for some time after a storm and continually carried on the oiled 
section by traffic. 


Section No. 4.—ASPHALTIC PETROLEUM. 


This surface gave excellent service in both wet and dry weather, 
but, owing to the light treatment which had been given, it gradually 
wore off until the underlying macadam was exposed in places through- 
out the traveled way. A second application of about 0.10 gallon 
per square yard of the oil originally used was made in July, 1913, 
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throughout the most traveled area. The oil was applied in the same 
manner as on the two previous sections and covered with torpedo 
sand. 

The east arm of the fork at the north end of the section was not 
treated at this time, owing to the fact that traffic through there 
had not been sufficient to crush the gravel covering completely. 
The surface treatment, however, had by winter disappeared over an 
area of about 4 square yards, and in December this place was patched 
with a surface application of oil and fine gravel. 

The total cost of maintaining this section was $27.45, or 2.08 cents 
per square yard, for the entire section. When last inspected it 
presented a smooth, uniform surface throughout. 


SUPPLEMENTARY REPORT OF EXPERIMENTS AT CHEVY CHASE, MD., 
1911 PROJECT. 


BITUMINOUS CONSTRUCTION AND SURFACE TREATMENT. 


The original reports of these experiments are given in Circulars 
Nos. 98 and 99. The following report is based upon an inspection 
made January 29, 1914: 3 


Section No. 1.—REFINED COAL TAR—PENETRATION METHOD. 


The surface of this section is well bound and presents as a whole a 
satisfactory appearance, but the seal coat is worn off to the extent 
of about 75 per cent and a few shallow, worn depressions can be 
noted. It was decided that a new seal coat was not necessary at the © 
beginning of the past season, but an application of a light tar and 
screenings will very likely be made in the spring. 


Secrion No. 2.—REFINED COAL TAR—MODIFIED GLADWELL METHOD. 


The surface of this section is well bound and its general appear- 
ance 1s good excepting for a slight unevenness. This is to be ex- 
pected from the excessive bleeding which originally took place and 
the necessary irregularity in the distribution of chips to take up the 
bitumen. 


Section No. 3.—FLUXED NATIVE ASPHALT—PENETRATION METHOD. 


This section continues to present an excellent appearance. The 
seal coat as a whole is intact excepting for a few small areas which 
present a somewhat mosaic appearance. No holes or depressions 
are in evidence and the section has had no repairs to date. 


Section No. 4.—GILSONITE OIL ASPHALT—PENETRATION METHOD. 


As a whole this section continues in good condition and, excepting 
for a slight unevenness, the surface presents a satisfactory appear- 
ance. ‘There are, however, a few places where the coarse stone shows 
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up rather unevenly, and this condition led to the formation of a 
number of worn depressions toward the north end of the section, 
where patching became advisable. The shallower places were cared 
for by a thin paint coat of oil asphalt with screenings, but a few of 
the deeper ones were cut out clean and filled with new stone, and a 
patch was made by the penetration method. 

The total cost of patching during the past year was $4.05. 


Section No. 5.—Om ASPHALT—PENETRATION METHOD. 


During the past summer it became necessary to repair four small 
worn depressions in which the stones were working loose. Three 
were on the east side and one was on the west side of the road, and 
all were close to the gutter. At the time of the inspection the sur- 
face presented a somewhat uneven and worn appearance; coarse 
surface stones were in evidence throughout, and the binder apparently 
did not retain much life. There were, however, no signs of raveling 
and no necessity for any repairs. 

The total cost of patching during the past year was $2.31. 


Section No. 6.—Om ASPHALT—PENETRATION METHOD. 


This section presents about the same general appearance as No. 5. 
The depressions mentioned in the previous inspection report raveled 
badly in a few months and were finally repaired with new stone and 
oil asphalt applied by the penetration method. Four patches were 
made along the west side close to the gutter and one at the north end 
of the east side. 

The total cost of these repairs was $3.47. 


Section No. 7, A AND B.—OIL ASPHALT—PENETRATION METHOD. 


The bitumen. used in this section was without doubt too hard and 
had too high a melting point for this class of construction. In A, 
where two coats were applied, the binder lacks life, and it became 
necessary to patch another loose depression during the past season. 
B offers an excellent demonstration of what prompt and efficient 
Maintenance can accomplish when the failure of bituminous con- 
struction is imminent. The simple cold-surface treatment described 
in Circular No. 99 undoubtedly prevented the loss of this section, and 
it now presents a good surface. It has had no further attention and, 
with the exception of one or two very small worn places which were 
evidently not properly cared for when repairs were made, it will 
probably not require any expenditure upon it during the coming 
season. 
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Section No. 8.—REFINED WATER-GAS TAR PREPARATION—SURFACE TREATMENT, 


During the spring of 1913 the first surface treatment began to 
lose its efficiency on this section and a number of small, shallow 
chug holes developed, particularly toward the north end. In order 
to prevent further deterioration, these were repaired with a light 
application of heavy refined coal tar and fine gravel. On September 
12, 1913, the section was given a surface treatment of the same trade 


1 product which was. originally used, the analysis of which is shown 


in the following table: 


TaBLE 32.—Analysis of refined water-gas tar! used in second surface treatment of sec- 


tion No. 8. 
SDSCUM CrOMAVAG Vee De Zona OMe eee Ne coals aco ajcim/ate eos crster tuto Slee ee ciate ate reenact Mae ee aecr stare 1.120 
WAISCOSIty MEM elon Or; Oro UlC:Cs SPOCLialG . Las saa citeinie eis ia cis See easier oe oe ot ce ae Seis ee nese em 12. 8 
IPQIE Gevaliy Oil HBSS) C21] O10) Ais) Aes Sa See rR ae seeries ie prs Seen st em ome Pept ee ie meer ere i bee Ree 0. 95 
Distillation: By volume. By weight. 
WVBR 5 AR a aie Soa) Geet een ees Orie cea se 5 Ae eer per cent:. * . 0:2 0.2 
Ina ohe OU THO EOS Cd eee Ee RSS B SOG OM a ccuaGEsoeSSaUse se tmeeoE domeae 2 a) 
SecondgiieintrolsplOes Oe Cos... ae eee ere ee ee eins eee dome 21.3 1.0 
ETO aivayA OUSLY AOn— 2 Oem Ova rcterccioie 5 mic 5c Sioa Se ete te eee eee) Ela a seas O10) Gane: -PeeaE 20.5 
lace NAY CUS 27a O CAE a ee «Sues Soelseetete tae eoosodaeeCers CWO e dee wa ALES) 16, 2 
ab CMELOSUAUOSBer es sOet mc oc = 0 2 «=e ein. 2 See toe eee ae eee em ore cers aKvasae 57.5 61.8 
ANGUS, Be SRE & aS RR Lots SR ti eh IH do 100. 0 99.9 


The surface was swept and the material was applied by an auto- 


mobile distributor and was charged at 9 cents per gallon distributed on 


the cleaned road. The application was immediately covered with 
clean limestone screenings of a size that would pass a 1-inch screen, 
and lightly rolled. The cost data for this treatment are given in 
Table 34. . The section now offers a fairly uniform, attractive surface, 
well bound and comparatively free from ruts or depressions. 


Secrion No. 9.—ASPHALTIC PETROLEUM—SURFACE TREATMENT. 


This section, like section No. 8, began to lose the effect of its first 
treatment in the spring of 1913. The deterioration was most marked 
on the outer third of the road adjacent to the gutter, where traffic 
was lightest. This was evidently due to the fact that the surface 
lacked the ironing action of traffic and, lying somewhat open and 
porous, was rutted by the combined action of water and detritus. 
which worked over upon it. A number of shallow, worn depressions 
developed, principally at the south end of the section. These were 
filled by applying a hot paint coat of the oil asphalt used in section 


No. 5 and then filling the depression with clean 1-inch limestone 


screenings. 
On July 30 and 31, immediately after these patches had been made, 
the entire section was given a surface treatment of the same trade 


1 Sticky, fluid. 2 Clear. 
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product originally used and was then covered with a layer of clean 
limestone screenings which would pass a i-inch screen. The surface 
was first swept by hand push brooms, and the oil was applied by 
allowing it to run from the bungs of the barrels and distributing it 
with brooms. The surface was not rolled. A torrential rain inter- 
rupted the work when the south half of the section had been com- 
pleted. Some of the oil was washed into the gutters and this is no 
doubt responsible for the fact that the southern end of the section 
now presents a rougher appearance than the north half. 

Table 33 shows the characteristics of the bituminous material used. 


TasLe 33.—Analysis of asphaltic petroleum used in second surface treatment of section 


No. 9. 

Specie eraviby 2ocj2or Cook oe Gace einen sacs cS Ge See Ors ee ee ete See ee 0. 959 
HAiashipoint 3 Clas. at Bares See Ewe LSE Se SP eek yO tare es ane eed ee ee 38 
SEREERONUIHE. OLOGY Riel Clete Inca Je SCR OMBe reac OM eae ao cab oe ooueesacnakes nates Sh So a eee a 80 
WASCOSILY, mene IeL, 20° O.4 DUC Gs SPCCMAG. seen os a otter me ee ae pete tre Sea doses 
Per cenitoleloss ab163 734-5 howrs\(20 sramsyss oe ees Soe NS es eT ee eee eee 25.05 
MN atest OfTesidue (S0° C4. 2 oo ase omens cise es Soe Olena Ree ee eee oe ee Oye 
PencemtPOnLOLal DO TbUIMEM WASOLM Te TM eote. ts TAP a Tael ee ee 7; 84 
er Comb, OfaxedCarbOMis. 2s ace sissete eee SoS eae lelaye ica eie ee cee ne eee OS ee 4.96 
ewcout soluble im Cos. (total bitumen) ..2. 3.020. sec aes ae Se ae eee ee a 99. 92 
Percent of organic mater. iMsOlable sce. ses ecc coe oe oe ee eee eee ee eee . 08 
Percent OL morcanic matter wSolliple. hoe. cca ose cs Sas cec ee oe ee ee ee een es ee . 00 

Sa NU Ge eda na ag eg BGI a Sy Ria he gE Rae als Fh et cS eee 109. 00 


The materials and cost data for the second surface treatment of 
sections Nos. 8 and 9 are given in Table 34, as follows: 


TasLeE 34.— Maierials and cost data for second treatment of sections Nos. 8 and 9. 


—— 


{ 
Section 8.| Section 9. 
| 


> } 
PAT ea sUEeate ds (SQUaTe yan S)) ice oe ayer eran Spo e ree YA ee ee eu oe arn re 1, 447 | 761 
Materials per square yard: 
Baituaen (Cahouws) ish wee. See en Fel ee eee cee ee ee ee eee Soar . 204 
Screenings (Cubic -yards)).< 2222. .2 se eee Soe ee See See eee eee 012 | . O12 
Cost data (cents per square yard): | 
Sweeping and cleanest. =. Sak oes see: SS ee A) a ee (3) | 210 
Bae Ns Lees CSS hae ois cists Stes ee de eo eeh estes ot Be sees e mien eee eae 2.25 | 1. 426 
application of bitumen. Coos. See e/a. eee eee een ee ee ae ee (3) | . 364 
SURO ENOL PIERS tr SS Rk ye ee Sn MEE a reas ee Sie Senne a Ree S aa 2.04 | 2. 684 
Spreadme strecnin es esse FS abe Rha tak eee ee ae ee ee «ot. | - 526 
BUG iro ec We ce em em a | “30; [se 
Moped COSb A ace 8 ars a yale Pas ee eure Soe pe ST ee a | 5.46 | 5.210 


Srction No. 10.—REsSIDUAL PETROLEUM—SURFACE TREATMENT, 


As had been anticipated, this section began to bleed excessively 
with the advent of warm weather and required the application of 
approximately 4 cubie yards of limestone screenings to prevent the 
surface from picking up. The surface also began to wave badly, 


1 Thin, fuid, with strong naphtha odor. 
2 Soft, sticky, with slight flow. 
3 Automobile distributor used; cost charged in price of bitumen. 


aes 
cere Ss 


Pe SOs 


ers 


DUST PREVENTION AND ROAD PRESERVATION. 30 


developing irregular humps throughout the entire length of the 


section, which in places were easily 3 inches above the actual cross 
section of the road. To remedy this condition the humps were 
either trimmed off or entirely removed with a shovel until the clean 
macadam stone was exposed. ‘The material thus removed was gener- 
ally quite rich in bitumen and was distributed where required in order 
to improve the cross section of the surface. These fresh patches 
were protected by a thin covering of screenings, and they held in 
place well, so that at the time of inspection the section presented a 
much improved and fairly uniform appearance. 

The cost of maintenance on this section for the year amounted to 
$19.05, or 1.88 cents per square yard for the entire section. 


Section No. 11.—NATIVE ASPHALT EMULSION—MACADAM RESURFACING. 


No further treatment has been given to this section, and it pre- 
sents a smooth, firm, and satisfactory appearance. Owing to the 
omission of any finishing coat of bituminous material, there were 
two small areas on the east side near the north end in which the 
coarse stone could be seen. These did not ravel or wear appreciably, 
but in conjunction with other repairs they were recently painted 
with a thin coat of cold refined water-gas tar preparation and cov- 
ered with a light scattering of screenings. 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE ON BRADLEY LANE, 
CHEVY CHASE, MD., 1911. 


REFINED SEMIASPHALTIC OIL. 


The original report of these experiments was published in Circular 
No. 98, and the report of an inspection at the end of a year’s service 
may be found in Circular No. 99. The following report covers the 
condition of the experiment at the end of 1913, and the repairs up to 
date. 

The surface treatment of Bradley Lane was originally treated as 
three distinct experiments, but owing to the fact that the conditions 


on all three sections have become, in general, the same, they will be 


considered as a unit. The formation of a thick mat or hump on the 
outer edges of the roadway where the heavier treatment had-been 
applied was noted in Circular No. 99. The wear throughout the 
entire traveled way became more pronounced during the past year; 
the surface was exposed in long shallow depressions of varying length; 
and a number of depressions ranging in depth from 1 to 2 inches 


developed. It was found that the mat along the sides was rich in 


bitumen which still possessed good adhesive qualities, and the mixture 
was therefore used for fillmg the worst depressions. When tamped 
into place and covered with a thin layer of screenings, a satisfactory 
and firm patch soon resulted through compression by traffic. By 
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thus trimming off the humps and filling depressions the general con- 
tour of the road was greatly improved. In December all bare places 
were covered with a light application of the water-gas tar preparation 
No. 1 the analysis of inehe is given in Table 2, onde screenings. 

The total cost of maintaining and repairing the surface during the 
year was $40.41, or 1.19 cents per square yard for the entire area. 


SOG ARY REPORT OF EXPERIMENTS MADE AT JAMAICA, N. Y., 
Lied is 


OCIL-CEMENT CONCRETE, OFL ASPHALT, TAR, AND FLUXED NATIVE ASPHALT. 


The original report of these experiments was published in Circular 
No. 98, and the report of an inspection made December 19, 1912, with 
repairs to date, was given in Circular No. 99. The experiments were 
again inspected and repaired in June, 1913, and the following report 
covers the work done at that time =e the condition of the sections 
when again inspected on December 16, 1913. 


EXPERIMENT No. 1.—O1L-cEMENT CONCRETE. 


When inspected in June it was found that practically all of the vari- 
ous carpet coats which were applied to this section in 1912 were gone 
with the exception of the refined coal-tar section. About 75 per cent 
of the carpet coat on this section was In fair condition. 

The surface of the pavement showed the effect of the wear of traffic 
and contained many shallow depressions among which the following 
were so deep as to be practically through the concrete: Station 04+ 98, 
4 fe ect by 5 feet, against the south ae of the pavement; station 0+ 
75, 24 feet by 3 feet, 8 feet from the south edge of the pavement; sta- 
tion 0+77, 1 foot he 14 feet, 13 feet from the south edge of the pave- 
ment; station 0+77, 14 feat by 14 feet, 16 feet from the south edge of 
the pavement; station 0 +03, 24 feet by 4 feet, 18 feet from the south 
edge of the pavement. 

The expansion joint at station 0+97 was in perfect condition and 
had completely protected the abutting ends of the concrete. 

Repairs were made as follows: The entire section was gone over 
and all the old flush coat that could be loosened readily with pick and 
shovel was removed. ‘The shallow depressions, 1 to 14 inches in 
depth, were filled to grade with $-inch stone. The deep depressions 
were cut out to the pubetate to the size above stated and filled with 
14-inch stone, the voids of which were filled with sand and refined 
coal tar. The depression at station 0+03 was repaired with paving 
brick. The entire section was then surface-treated with bituminous 
materials as follows: From station 0+00 to station 0+57, refined 
coal tar, 0.30 gallon per square yard; from station 0+57 to station 
0+97, water-gas tar preparation No. 1, 0.44 gallon per square yard; 
and from station 0+97 to the east end of the section, water-gas 
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tar preparation No. 2, 0.41 gallon per square yard. Sand was 
spread over the flush coat at the rate of 0.016 cubic yard per square 


yard. The joints in the paving brick patch were filled with sand. 


Table 35 gives the analyses of the bituminous materials used. 


TABLE 35.—Analyses of tar products used in surface treatment of oil-cement concrete af 
Jamaica, N. Y. 


r eae ep ee Hae eee Water-gas tar prep- | Water-gas tar prep- 
Materials. Refined coal tar. aration NOME anton NGM! 
Specinic sramiliys2o0/20. Caterers oes asses sale 1. 209 1.172 1.154 
Float test, 32° C. (time) SEO SOO Se oon re eee Wr ayY 16’ 28’’ Be OY 
FE OAUELES Later o Ope © GULINNO)) Se ayeyers rete eat oar teres leeretalete os ase sicieieras cance DENS OMe 
Per cent of free carbon.....:.....-.------- 17.08 35) 1.45 
By By By By By By 
volume. | weight. | volume. | weight. | volume. | weight. 
Distillation: Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
WWWEATLC Tera ea eC iare /c) avatsdtavavers ccnyavelcveselarstete 0.0 0.0 0.0 0.0 Trace. Trace. 
MirshhightioilstomllOliGs ssn s tens eee 1.4 “3 2.5 4 21.2 0.9 
Second light oils 110°-170° C.........-- ED tO 2.3 5 23 “2 
Heavy oils 170°-270° C........---.----- 317.9 14.7 22.3 1.8 25.4 4.0 
Heavy oils 270°-315° C..... 222-2 sot es. eile 9.7 511.8 10.1 618.5 16.2 
TsUiLs TAN sepa rae ye py ten aha esSoesl e 69.5 74.7 85.1 87.4 74.6 78.5 
HUONG GEN Ei: es Sets Ee Naa ea No ns a Oe 100.0 99.7 | 100.0 | 99.9 100. 0 99.8 
1 Trace solid. 2 Clear. 3 One-third solid. 4 One-sixth solid. 


5 Clear, showed 7.5 per cent insoluble in dimethyl sulphate. 
6 Clear, Showed 2.5 per cent insoluble in dimethyl sulphate. 

When inspected in December, it was found that the part treated 
with refined coal tar was in slightly better condition than that treated 
with the water-gas tar preparation. Both sections showed similar 
bare spots, about the size of one’s hand, where the tar carpet had been 


‘removed from the traveled way. The penetration patch in the center 


of the roadway west of the wood blocks was a trifie low, and tended 
to hold sand and dust, but the long patch just east of it on the south 
side of the roadway was in good condition. 


EXPERIMENT No. 2.—CutT-BACK OIL ASPHALT—MIXING METHOD. 


In June this experiment was in very fair condition for a width of 
about 12 feet through the center and for its entire width from station 
4+50 to the east end of the section. The sides of the road from sta- 
tion 1+98 to station 4+50 were rough, wavy, and badly worn, as 
noted in circular No. 99. 

Repairs were made as follows: The entire surface of the section was 
broken up with a scarifier from the west end to station 4+50. No 
particular difficulty was experienced in the scarifying, and the bitu- 
minous wearing course broke up into fairly small pieces. The bitu- 
men seemed to have about the same consistency as when originally 
putinto the road. After the road was scarified, the bituminous wear- 
ine course was further broken up with picks and shovels and spread 
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to a uniform grade. The road was then well rolled. A seal coat of 
refined coal tar, the analysis of which is given in Table 35, was then 
applied at the rate of 0.53 gallon per square yard, covered immediately 
with 3?-inch stone at the rate of 0.024 cubic yard per square yard, 
and thoroughly rolled. The #-inch stone used was rather dirty, owing 
to having been handled from the ground several times. 

When inspected in December, this section was found to be in 
worse condition than before it had been scarified. Short, choppy | 
waves had developed, trom 3 to 4 feet in length and from 4 to 5 
inches deep, from crest to trough. A somewhat wavy condition 
had also developed on the north side from station 4+50 to station 
5 +00. 


EXPERIMENT No. 3.—FLUXED NATIVE ASPHALT—MIXING METHOD. 


No repairs were made to this section and when inspected in Decem- 
ber it was still found to be in very good condition. There was a 
shght. indication of waviness, but the undulations were long and 
shallow, and not sufficiently pronounced to Inconvenience automo- 


bile traffie. 
EXPERIMENT No. 4.—REFINED COAL TAR—MIXING METHOD. 


No repairs were made to this section and when inspected in Decem- 
ber it was reported as being generally in good condition, The sur- 
face from station 8+ 00 to station 8+ 70 was very smooth, but some 
“waviness had developed along the outer one-third of the roadway. 
On the south side this was apparently due to bleeding, and the 
excess material had been worked outward into waves which were 
in no place, however, more than 2 inches in depth. The earth 
shoulders along the brick gutters throughout this portion of the 
pavement had been much eroded, and the water from the road 
surface and cross streets does not flow in the gutter but along the 
shoulder of this section. From station 8+70 to station 9+50 the 
suriace condition is very good and presents a somewhat mottled 
appearance, with about one-half mosaic and one-half covered with 
bitumen. From station 9+590 to the end of the section, where the 
oil-asphalt seal coat was applied, the surface resembled sheet asphalt. 
This portion was becoming a trifle wavy about midway between the 
sides and crown of the roadway. 


EXPERIMENT No. 5.—CutT-BACK OIL ASPHALT—MIXING METHOD. 


In June the general surface of this section was good except that 
it had waved slightly on the sides and holes had been worn through as 
follows: Station 11+65, 241 feet by 24 feet at the north edge of the 
pavement; station 11+68, 2 feet by 23 feet, 5 feet from the south edge 


1 Size of hole after it was trimmed out for repairing. 
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ol the pavement; station 11 +80, 14 feet by 2 feet, 7 feet from the south 


edge of the pavement; station 12420, 2 feet by 2 feet, 7 feet from 
the south edge of the pavement; station 12+48, 3 feet by 3 feet, 
17 feet from the south edge of the pavement; and station 13+67, 
14 feet by 14 feet, 17 feet from the south edge of the pavement. 

These holes were repaired by first digging out the wearing course 
and base to a depth of 4inches. They were then filled with 14-inch 
stone, and the voids of the stone were partially filled with sand 
and tamped by hand. ‘The refined coal tar referred to in Table 35 
was then applied, covered with 2-ineh stone, tamped by hand, and 
rolled with a steam roller. 

When inspected in December it was found that two holes about 
18 inches in diameter had worn almost through the thickness of the 
wearing surface. These were located on the north side of the road 
at station 11+6 and station 11+ 22, respectively. Between station 
11+00 and station 11+50 a bad wavy condition had developed on 
the north side of the road, but only to a slight extent on the south 
side. The center of the roadway was in very good condition. Sev- 
eral of the patches were low and all were in need of a seal coat, but 
the patch made with Topeka mixture was in excellent condition: 

At Hardenbrook Avenue the south side of the intersection was more 
wavy than any other section of the experiments, excepting experi- 
ment No. 2, but the north side of the intersection was in very fair 
condition. 


EXPERIMENT No. 6.—Om ASPHALT—PENETRATION METHOD. 


No repairs were made to this section and it continues in excellent 
condition. Two grades of oil asphalt were originally used for a seal 
coat on this experiment, and the relative wearing qualities can now 
be noted. Where the heavier grade of material was used, the seal 
coat remains practically intact and only an occasional stone is visibie. 
Many more stones of the wearing course can be seen where the lighter 
erade of the oil-asphalt seal coat was used. 


EXPERIMENT No. 7.—REFINED COAL TAR—PENETRATION METHOD.’ 


In June this section was in good condition excepting that the fol- 
lowing holes had worn through: Station 15+ 51, 34 feet by 34 feet, at 
the north edge of the pavement; station 16+90, 1 foot by 4 feet, 1 
foot from the south edge of the pavement; and station 16+ 95, 1 foot 
by 14 feet, 1 foot from the north edge of the pavement. ‘These holes 
were repaired in the same manner as those in section Ne. 5. 

In December the section was reported as in good condition except- 
ing for a raveled spot at station 16+ 50. 


EXPERIMENT No. 8.—FLUXED NATIVE ASPHALT—PENETRATION METHOD. 


No repairs were made on this section, and at the December inspec- 
tion it was in good condition. 
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EXPERIMENT No. 9.—OIm ASPHALT—PENETRATION METHOD, 


In June this section was in good condition with the exception of ~ 
cne hole 14 feet by 14 feet in size in the center of the road at station 
18+50. This hole was repaired in the same manner as the holes in 
section No. 5 

This section was in goed condition in December, excepting for some 
bleeding and a slight waviness on the last 75 feet. This was, how- 
ever, not sufficient to be noticeable to traffic. 


TABLE 36.—Cost data of repairs at Jamaica, N. Y., 19138. 


Patches. Carpet coat. Cost 
st per 
Section. a a | a sqaaie 


Material. | Labor. | Total. | Material.| Labor. | Total. yard. 


see Roe eee AES Ae ae AS ae EE $17.72 | $4.50 | $22.22 $28.39 | $28.73 | $57.17 $0. 139 
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SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT NEW YORK, 
N. Y¥., AND RIDGEWOOD, N. J., 1910. 


OIL-CEMENT CONCRETE. 


The original report of these experiments was published in Circular 
No. 94, and the augue of annual inspections appeared in Circulars 
Nos. 98 and 99. The foilowing report covers inspections made 
December 17 and 18, respectively. 


EXPERIMENTS AT New York, N. Y. 


The general condition of the surface of the road shows gradual 
deterioration. The edges of the various cracks previously noted 
have widened and a few minor ones have formed. <A new cut has 
been made in the center of the street from station 3+ 74 to station 
3 +82, and another from station 3 +92 tostation4+35. The greatest 
wear has taken place between station 0 and station 0+ 15, where a 
series of potholes has formed. Otherwise the wear has been uniform. 


EXPERIMENTS AT RipGEWoop, N. J. 


The floor of the bridge over Saddle River has been covered with a 
bituminous surfacing and has therefore not been subjected to wear 
during the past year. The floor of the bridge over Hohokus River 
was in good condition and no appreciable wear has taken place 
since the last inspection. 
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SUPPLEMENTARY REPORT OF EXPERIMENT MADE AT BOISE, IDAHO, 
: 1910. 


OIL-GRAVEL MACADAM. 


The original report of this experiment was published in Circular 
No. 94 and reports of annual inspections were given in Circulars Nos. 
98 and 99. The following report covers an inspection made on April 
25, 1914: j 

The south or wide section of the road, which is the portion described 
in Circular No. 94, was practically all in the same condition and con- 
tained a number of potholes. There was, however, no indication of 
surface disintegration at any point throughout the entire construction. 
The narrower portion contained a few ruts, but generally speaking it 
was in fairly good condition. A new flush coat of bituminous mate- 
rial would undoubtedly prove beneficial on some stretches. From 
the cemetery eastward for a distance of about 1,900 feet the road had 
just been given a flush coat of a fairly heavy asphaltic petroleum 
product and had been covered with good coarse sand and fine gravel. 
Such ruts and depressions as had developed from time to time are in 
all probability due to the poor foundation, which was noted in the 
original description of the experiment. 


SUPPLEMENTARY REPORT OF EXPERIMENT MADE AT AMES, IOWA, 1910. 


OIL-ASPHALT GRAVEL. 


The original report of this experiment was published in Circular 
No. 94, and reports of annual inspections were given in Circulars Nos. 
98 and 99. The following report covers an inspection made on 
January 7, 1914: 

The general condition of the section is good, although it was 
covered with a layer of dust from one-fourth inch to three-fourths 
inch in thickness. The shape is well preserved, excepting for two or 
three depressions, and the wear has not been excessive. The surface 
in general resembled a brown layer of packed gravel and old bitumin- 
ous material which is ‘“short’’ and friable. 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT KNOXVILLE, 
TENN., 1916. 


TAR AND OIL PREPARATIONS. 


The original report of these experiments was published in Circular 
No. 94, and reports of annual inspections are given in Circulars Nos. 
98 and 99. The following report is based upon an inspection made 
on December 17, 1913, during a period of cold, damp weather: 
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Srction No. 1.—REFINED COAL TAR—PENETRATION METHOD. 


The section was not resurfaced since last inspected, and the 
surface while not generally loose presented the appearance of a 
plain macadam road which had been bonded largely by traffic. All 
of the seal coat, with the exception of two small areas totaling 
approximately 24 square fect, has been worn off. 


Section No. 2.—REFINED TAR PREPARATION—PENETRATION METHOD. 


Approximately one-half of the seal coat has been worn off and this 
section showed a rather uneven surface. A number of small raveled 
places are in evidence, extending generally from the outside of the 
main traveled way to the edges. The surface of this section has 
been broken for numerous water connections and the stone replaced 
in a loose manner without even tamping, and this 1s thought to be 
largely responsible for the general appearance of the surface. 


Section No. 3.—Om ASPHALT—PENETRATION METHOD. 


With the exception of the two small depressions noted in the 
inspection of November 22, 1911, this section presented a smooth, 
well-bonded surface, slightly mosaic in appearance. It could not 
be dug into with a knife and gave a hard metallic ring under horses’ 
hoots. The depressions were evidently due to settlement, and no 
raveling has taken place. 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT YOUNGSTOWN, 
OHIO, 1909. 


SLAG, SLAG AND LIME, SLAG AND WASTE SULPHITE LIQUOR PREPARATION, AND SLAG 
AND TAR. 


The original report of these experiments was published in Circular 
No. 92, and reports of annual inspections are given in Circulars Nos. 
94, 98, and 99. The inspection on which the following report is 
based was made on September 1, 1913, and the sections are discussed 
m the order of their section numbers, beginning at Mahoning Avenue. 


Section No. 1.—BLAST-FURNACE SLAG; SEcTION No. 2.—BLAST-FURNACE SLAG AND 
LIME; SECTION No. 3.—BLAST-FURNACE SLAG AND WASTE SULPHITE LIQUOR PREPA- 
RATION. 


The wear on these three sections has been quite uniform. The 
surfaces are well bonded and firm, and the crown is practically the 
same as when the road was originally constructed. The only differ- 
ence noted in any of these sections was that on sections Nos. 2 and 3 
the No. 1 stone was more in evidence on the surface than in section 
No. 1, and there were also very slight ruts in the traveled way. 
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Srction No. 4.—BiLAST-FURNACE SLAG AND REFINED COKE-OVEN TAR. 


The surface of this section is distinctly mosaic and it is rather | 


| rough and uneven, particularly over the fill at the south end of the 
section. The surface is, as a whole, firm, and about 80 per cent of it 


is well bonded with tar which still shows considerable life. The 
section has worn much less than those adjoining it and 1s now from 14 
to 2 inches above them. 


Sections Nos. 5 AnD 6.—BLAST-FURNACE SLAG. 


In genera! the surfaces of these two sections are about the same. 
They are slightly dusty, with the No. 1 stone showing frequently, and 
there were shallow ruts in the traveled way. In section No. 6 some 
very large pieces of slag, apparently from 4 to 5 inches in diameter, 
projected slightly above the surface and there were five shallow worn 
places on the east quarter. 


Section No. 7.—BLAST-FURNACE SLAG AND OPEN-HEARTH SLAG. 


This section presented the same general surface as sections Nos. 5 
and 6. About 100 feet from the south end of the section the road has 
sunk from 3 to 4 inches over a tile cross drain. 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT NEWTON, MASS., 
1908. 


ASPHALTIC PREPARATIONS, TAR PREPARATIONS, RESIDUAL OIL, AND MOLASSES-OIL- 
LIME. 

The original report of these experiments was published in Circular 
No. 90, and reports of annual inspections were given in Circulars Nos. 
92,94, 98, and 99. No repairs have been made during the past year 
and the following report covers an inspection made on December 13, 
1913. 


Experiments Nos. 1, 2, 3, 4, 5, 6, AND 7.—ASPHALTIC PREPARATION—MIXING 
METHOD. 

The surfacing of experiments Nos. 1 to 4, inclusive, was gradually 
disappearing, and the west half of experiment No. 5 had deteriorated 
seriously during the past year. There had been little change in the’ 
condition of experiments Nos. 6 and 7, excepting for the fact that 


' the holes reported at the last inspection had slightly increased in 


area during the year. In experiment No. 7 two additional holes, 
each about 1 square foot in area, had developed. ‘These are in the 


} wheel tracks and will continue to enlarge. 


EXPERIMENT No. 8.—RESIDUAL PETROLEUM—MIXING METHOD. 


This section had not changed appreciably since it was inspected a 


_ year ago, excepting for the fact that eight small pits were developing. 
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A surface treatment of the entire section is recommended to prevent — 
further disintegration. 


Experments Nos. 9 AND 10.—REFINED WATER-GAS TAR—MIXING METHOD. 


These sections were in excellent condition. The west end of section 
No. 10 had been treated with an asphaltic oil for a distance of about 
35 feet where the street beyond the experiment was repaired. 


SUPPLEMENTARY REPORT OF EXPERIMENTS MADE AT GARDEN CITY, 
DODGE CITY, BUCKLIN, AND FORD, KANS., 1908. 


SAND CLAY. 

The original report of these experiments was published in Circular 

No. 90, and reports of annual inspections are given in Circulars Nos. 

92, 94, 98, and 99. The following are reports of inspections made 
in 1913. 


EXPERIMENT AT GARDEN City. 


The Santa Fe Road at Garden City, Kans., 12 by 765 feet, was 
inspected on December 19, and found to be in poor condition. The 
recent rains have had a damaging effect upon the gypsum clay 
surfacing, and have softened it into a muck-like condition varying 
from 2 to 4inches in depth. This is more noticeable at the north 
end where some new gypsum has been added without sand, but the 
mud is in evidence throughout the entire course. The road has re- 
cently been worked with a small 2-horse grader, and the material has 
been pushed to the center in such a way as to give a uniform slope 
and crown. The road is reported to have been in excellent condition 
all last summer and will be so again as soon as it is dried out. 


EXPERIMENT AT DopGeE Crry. = 


The Mineola Road, umpEowed by a clay and sand composition 14 
by 9,750 feet, was inspected on December 19, 1913, and found to be 
cenerally 3 in good condition throughout the whole course, with one — 
exception, where a chuck hole of minor importance was In evidence. 
The ditches were in good order, the cross section uniform, and the 
edges of surfacing not broken by the attacks of traffic. It has been 
well maintained by dragging done by a near-by farmer whenever 
necessary, but, owing to recent and continuous rains for two weeks, 
the surface of the roadway had softened to the extent of being 
deformed by traffic, showing sight hoof marks and incipient ruts. 
At the extreme north ae for a distance of 75 feet, some new mate- 
rial has been added and left in an unfinished conditio 


EXPERIMENT AT BUCKLIIN. 
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The Spearville Road, at Bucklin, Kans., was inspected on Decem-— 
ber 20, 1913, and the clayed surfacing, which was 14 by 4,271 feet, 
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was found to be in fairly good condition. The part at the north 
end, and especially the high part that forms the approach to the 
bridge over the Arkansas River, was smooth and free from ruts, 
owing to more rapid drainage. The balance of the course was 
rutted to some extent, because of an unusual amount of rain and 
traffic, and had frozen solid the night before inspection. The width, 
grade, cross section, and slope were uniform. No new material has 
been added this year and proper attention to maintenance has been 
accomplished by dragging. 


EXPERIMENT AT ForpD. 


The Spearville Road at Ford, Kans., was inspected on December 20, 
and found to be in good condition with the exceptions noted. The 
16-fooet width of surfacing was uniform as to slope, grade, and crown 
throughout the entire length of 350 feet, and showed no evidence of 
failure to carry the traffic, except shght ruts and hoof marks, which 
were due to the fact that recent rains had softened the surface of the 
roadway to a depth of about 1 inch. The road is high and well 
drained in every way, and gave evidence of ‘‘standing up” very well 


under climatic conditions and traffic. It has been maintained at a 


very low eost by the use of.the split-log drag. 
SUPPLEMENTARY REPORT OF EXPERIMENT MADE AT INDEPENDENCE, 
KANS., 1908. 
OIL-ASPHALT EARTH ROAD. 
The original report of this experiment was published in Circular 
No. 90, and reports of annual inspections are given in Circulars Nos. 
92, 94,98, and 99. The following report is based upon an inspection 


made December 22, 1913. 


The inspection was made under unfavorable conditions, as the 
eround was covered with snow from 2 to 3 inches deep and conclu- 
sions are largely based on information received in the light of reports. 
The part known as Tonopah Drive is now really an earth road, and 
was worked into condition about two months ago. It carries a 
mixed traffic with a maximum load of 6,000 pounds, and has devel- 
oped ruts along the center, while the sides are fairly smooth. The 
ditches are well cleaned out and in good order, and the road has a 
good crown and uniform cross section. The part known as Minne- 
haha Street was also worked over along with Tonopah Drive and is 
in good condition with the exception of incipient ruts. The founda- 
tion, material, and drainage are much better than on Tonopah Drive 
and show very few signs of failure from climatic conditions or traffic. 
No attempt has been made to add more asphalt binder and to bring 
the road into 1ts original condition as first constructed. 
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SUPPLEMENTARY REPORT OF AN EXPERIMENT MADE AT BOWLING 
GREEN, KY., 1907. 


KENTUCKY ROCK ASPHALT. 


The original report of this experiment was published in Circular 
No. 89 and reports of annual inspections are given in Circulars Nos. 
90, 92, 94, 98, and 99. The inspection. on which the following report 
is based was made on January 5, 1914: 

For a distance of 50 feet from the west end of the section the north 
half of the road is badly worn and more than 50 per cent of the 
asphaltic surface is gone. The south half of the road is in fair con- 
dition. 

In the remaining length of the section there are 33 depressions 
from 1 to 3 feet in diameter and from 1 to 3 inches in depth, which 
indicate partial or complete failure of the asphaltic surface. How- 
ever, as a whole, this portion of the road is in a very fair condition, 
but it would appear that unless the surface is soon repaired the entire 
experiment will materially fail within the next year. Disintegration 
has been quite rapid since a mid-year inspection made on July 8, 
E913. 
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